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Vagal stimulation is a neuromodulatory
intervention that has gained significant
prominence in neuroscience and integrative
medicine. This article explores the relationship
between vagus stimulation and
body balance, addressing the physiological
mechanisms involved and possible clinical
applications. (1.2)
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THE VAGUS NERVE: AN
OVERVIEW

The vagus nerve, the tenth cranial nerve, is
one of the longest nerves in the human body
and plays a crucial role in the autonomic
nervous system, influencing several vital
functions such as heart rate, digestion and
immune response. It is also involved in
regulating the parasympathetic system, which
promotes relaxation and recovery of the body.
(1,2,3)

VAGAL STIMULATION: CONCEPT
AND METHODS

Vagal stimulation (VNS) can be performed
invasively or non-invasively. The invasive
technique involves implanting a device that
sends electrical impulses to the vagus nerve.
The non-invasive approach uses external
devices to stimulate the nerve through the
skin, usually in the neck or ear region. (2,3)

ACTION MECHANISMS

Stimulation of the vagus nerve directly
influences the brain stem, which is a crucial
area for controlling various autonomic
functions. By activating the vagal pathways,
there is a modulation of brain activity that can
lead to systemic effects, including improved
mood, reduced inflammation and regulation
of cardiac function. (1,3)
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NEUROMODULATION AND
VAGUS NERVE: ADVANCES AND
CLINICAL APPLICATIONS

Neuromodulation is an emerging area
in medicine and neuroscience that seeks to
modify the activity of the nervous system
through electrical, chemical or magnetic
stimuli. One of the most promising techniques
in this field is vagus nerve stimulation (VNS),
which has demonstrated significant results in
several neurological and systemic conditions.
(4.5)

THE VAGUS NERVE: STRUCTURE
AND FUNCTION

The vagus nerve is the tenth cranial nerve
and one of the most extensive and complex in
the human body, playing a crucial role in the
autonomic nervous system. It extends from
the brain stem to the abdomen, innervating
vital organs such as the heart, lungs and
digestive tract. The vagus nerve is involved in
regulating parasympathetic functions, such as
reducing heart rate, promoting digestion, and
modulating the inflammatory response. (4.5)

PRINCIPLES OF
NEUROMODULATION

Neuromodulation aims to alter neuronal
activity to treat neurological and systemic
dysfunctions. In the case of stimulation of
the vagus nerve, this modulation is generally
carried out through electrical impulses,
which can be administered invasively or non-
invasively. (7,8,9)

1. Invasive Vagal Stimulation (VNS): It
involves the implantation of an electronic
device that sends electrical stimuli to
the vagus nerve through an electrode
surgically placed around the nerve, usually
in the neck. two

2. Non-Invasive Vagal Stimulation (nVNS):

Uses external devices that apply electrical

stimuli to the vagus nerve through the
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skin, without the need for surgery. These
devices are often applied to the cervical or
ear region. (3)

ACTION MECHANISMS

Vagus nerve stimulation activates several

neurological and physiological pathways that
can lead to significant therapeutic effects:

1. Modulation of Brain Activity: The
VNS influences the brainstem and various
cortical structures, promoting the release of
neurotransmitters such as norepinephrine
and serotonin, which are associated with
mood regulation and control of epileptic
seizures. (4,5,6)

2. Anti-inflammatory Effects: Vagal
stimulation can reduce systemic inflammation
through the cholinergic anti-inflammatory
pathway, which inhibits the production of
pro-inflammatory cytokines. (3)

3. Autonomic Regulation: VNS promotes
parasympathetic nervous system activity,
helping to balance autonomic function
and improve heart rate variability, which is
beneficial for cardiovascular health.

CLINICAL APPLICATIONS OF
VAGAL STIMULATION

Vagus nerve stimulation has been studied

and used in a wide range of medical conditions,
with promising results:

1. Refractory Epilepsy: VNS was initially
approved for the treatment of drug-
unresponsive epilepsy, showing efficacy
in reducing the frequency and severity of
epileptic seizures.

2. Treatment-Resistant Depression: Patients
with depression who do not respond to
conventional therapies may benefit from
VNS, which has demonstrated significant
improvements in depressive symptoms.

3. Crohn’s disease: Studies indicate that
VNS can reduce intestinal inflammation
and improve symptoms in patients with
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Crohn’s disease, a chronic inflammatory
condition of the gastrointestinal tract.

4. Cardiac insufficiency: Vagal stimulation
has the potential to improve cardiac function
and quality of life in patients with chronic
heart failure by modulating the autonomic
response and reducing cardiac stress.

5. POTS Syndrome (Postural Orthostatic
Tachycardia Syndrome): VNS may help
regulate the autonomic response in patients
with POTS, a condition characterized by
an abnormal increase in heart rate upon
standing.

VAGAL STIMULATION AND
BODY BALANCE

Body balance is a complex function that
involves the integration of sensory signals
from the vestibular system (located in the inner
ear), the proprioceptive system (information
from muscles and joints) and vision. Recent
studies suggest that vagal stimulation can have a
positive impact on body balance through the
following mechanisms:

1. Modulation of the Vestibular System:

The vagus nerve has connections to the

vestibular nucleus in the brainstem, which

is essential for controlling balance and
posture. Vagal stimulation can improve
the integration of vestibular information,

resulting in better body stability. (7.8)

2. Reduction of Inflammation: Chronic

inflammation can negatively affect

neuromuscular function and balance.

Vagal stimulation has anti-inflammatory

properties that can improve muscle

function and motor coordination. (10)

3. Regulation of Stress and Anxiety: Stress

and anxiety can impair body balance,

increasing muscle tension and postural
instability. Vagal stimulation has been
shown to reduce cortisol levels and promote

a state of relaxation, which can contribute

to better postural control. (10.11)
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CLINICAL APPLICATIONS

Vagal stimulation is being explored as a
potential therapy for several conditions that
affect body balance, including:

o Parkinson’s  disease:  Parkinson’s
patients often suffer from balance
problems and falls. Vagal stimulation
can help improve postural stability in
these patients. (8)

o Vertigo and Vestibular Disorders:
Vagal stimulation may be beneficial
in the treatment of vertigo and other
vestibular  disorders, providing an
alternative or complement to traditional
treatments. (8.9)

o Post-stroke rehabilitation: After a
cerebrovascular accident (CVA), many
patients experience balance difficulties.
Vagal stimulation can be integrated
into rehabilitation programs to improve
functional recovery. (6)
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CONCLUSION
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of neurological diseases, the creation of
innovative and effective therapies for
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in neuromodulation, offering an innovative
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and systemic conditions. With continued
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Vagal stimulation represents a promising
therapeutic approach to improve body balance,
offering benefits that go beyond simple
neural modulation. With further research and
development, VNS could become an essential
tool in neuroscience and integrative medicine.
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