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Introduction

By its frequency and its daily medico-social impact, snoring constitutes a real public
health issue.

It reflects disturbances in the free circulation of inspired air through the upper
airways to the lungs via the trachea.

The mechanism of snoring is not as simple as we think. Until then, it is mainly
attributed to the relaxation of the muscular tone of the tongue which, in the
extended position, tilts back to partially obstruct the back of the throat. Thus,
snoring would be born.

Observation finds people who snore while sitting, traveling on the train oron a
plane. Their number should be high because masked by environmental noise (train
running, plane engine), snoring has gone unnoticed.

Also, age is not the prerogative of snoring. If snoring is common in one in two people
after the age of 45-50, our children also snore when there is partial obstruction of the
upper airways or the back of the throat (nasopharyngitis, inflammmatory tonsils).

Finally, the social impact of snoring should be assessed because of its social
discomfort (snoring as a couple, snoring on group trips, snoring in work seminars
with overnight stays). Its medical impact should not be neglected; through chronic
lack of quantity and quality of sleep, snoring could insidiously induce fatigue and
drowsiness on a daily basis (falls, daytime drowsiness, drowsiness while driving, etc.).
Nervous irritability and bouts of high blood pressure would not be far away.
Especially since among this population who snore, a sedentary lifestyle and being
overweight are not uncommon.

The model of the single mechanism of snoring (relaxation of tongue tone) is no
longer relevant because it does not correspond to the plurality of causes and its
modern management.

Indeed, snoring, which is truly a public health problem due to its insidious daily
health problems, its social impact and its extreme frequency, deserves scientific and
global treatment.

Physiology of breathing
Breathing

Breathing is complex; it involves the functioning of several organs throughout the
respiratory chain: the upper respiratory tract, the back of the throat, the trachea, the
lungs and finally, the diaphragm (Images 1and 2).

Its ultimate goal is in the lungs, the oxygenation of arterial blood which will be
distributed to the organs of the body, including vital ones such as the brain, heart,
liver and kidneys.

In order to have maximum arterial oxygenation performance, breathing
needs:
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Freedom of the airways: upper airways, back of the throat, trachea

2. The proper functioning of the engines of respiration: the intercostal muscles
and the diaphragm.

If the upper respiratory tract and the trachea are passive in breathing, the
lungs and especially the diaphragm are active. They are the ones who set the
rhythm for breathing at around 15-20 breaths per minute.

The intercostal muscles open the rib cage to draw oxygen-rich air into the
lungs (inhalation) and close the rib cage to expel oxygen-poor air (exhalation).
The diaphragm is located below the lungs. Its contraction creates abdominal
breathing which is much more effective than thoracic breathing because it
allows a greater number of pulmonary alveoli to be in contact with the
inspired air, therefore, more efficient oxygen exchanges.

Deep abdominal breathing is functionally more effective than shallow
thoracic breathing where only the lungs come into play (Image 3)

The respiratory amplitude through contraction of the diaphragm is greater
than that of the lungs alone. Conversely, paresis of the diaphragm is
responsible for short breath and shortness of breath during physical exertion.

Nervous control of breathing

The autonomic nerve centers responsible for breathing are central (cerebral). They
are located in the ponto-bulbar region, opposite the occipital region, just above the
cervical spine.

The motor nerve relays are located at the level of the cervical spine opposite the
neck region. From there, the relay neurons will innervate the chain of respiratory
tissues from the nose to the lungs and the diaphragm (Image 4).

-

Image 1: The upper airways, the back of the throat, the trachea
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Image 2: The lungs and the diaphragm, the engines of respiration
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Image 3: Active role of the diaphragm in deep abdominal breathing
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Image 4 : The nerve centers controlling breathing: nerve centers in the ponto-bulbar region
(occiput), and relay neurons in the neck and upper back

Pathophysiologie
The genesis of snoring

As long as the airways are free, the flow of inspired air circulates there without
constraint. It is called laminar and the breathing is “silent”. In reality, breathing is
faintly audible; its dB is low (less than 20-30 dB) and at this level, it is reassuring and
not annoying. Fast breathing is louder than slow controlled breathing.
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Conversely, any partial obstruction of the respiratory tract which increases the
resistance of the passage of air or any malfunction of the motors of respiration
(lungs and diaphragm) which varies the speed of air circulation, will induce a change
in the speed of the air flow. The latter then becomes turbulent and breathing is
noisy. This is snoring (Image 5).

In terms of efficiency of oxygenation of arterial blood to the lungs, laminar air is more
efficient than turbulent air slowed down by partial obstruction.

Snoring is not only at night and when lying on your back. During the day, while
sitting, while sleeping, some travelers also snore.

laminar flow

Régime laminaire silencieux >

turbulent flow

Régime turbulent bruyant B T T

L'intensité du bruit du ronflement — e —
<

Image 5: Partial airway obstruction results in turbulent and noisy airflow. Two other factors
influence the intensity of the noise: the speed of the air flow. The faster the breathing, the
more audible the snoring.

When the sound of snoring exceeds a certain sound threshold (> 45-55 dB), snoring
becomes a nuisance for those around you. Some recorded snoring noises exceed 80
dB. Which corresponds to the sound of a combustion engine located a few meters
away or of a passing truck.

At this stage, the brake on the free circulation of air ultimately leads to a discreet but
chronic deficit of oxygen for the arterial blood. It thus insidiously induces fatigue,
concentration problems and chronic daytime sleepiness in the clinic.

Finally, it should be noted that :

1. Despite its social and public health impact, snoring has not been considered a
disease. It does not fall within the field of investigation of medicine and medical
publications on the impact of snoring on health are almost non-existent.

This is the first time that a medical article devotes its lines to a disorder that is
admittedly non-vital but troublesome due to its frequency and its medico-social
impact.

3. Snoring is not sleep apnea (nocturnal breathing pauses) which is then a
disease that is managed medically. The mechanism of sleep apnea syndrome
—SAS- is not
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yet clear: either peripheral obstructive, or central neurological or probably, or both at
the same time.

If snoring does not progress to sleep apnea, most patients treated for SAS snore.
Fatigue and cognitive disorders are common symptoms in monitored patients.

The standard treatment for SAS is continuous positive pressure (CPP) allowing the
permanent opening of the upper airways so that the inspired air passes freely to the
lungs. CPP does not correct dysfunction of the neurological control of breathing.

A healthy lifestyle, adapted physical activities and self-exercise are also important in
this population, which is often sedentary and overweight.

The following table lists the possible causes and aggravating factors of snoring. One
or more causes could be at the origin of the problems.

For example: nasal septum deviation as a single cause, nasal deviation and neck
stiffness or tongue laxity and neurological dysfunction as mixed causes.

1. Peripheral partial obstructions
- Deviation of the nasal septum
- Partial obstruction of the nostrils (chronic inflammation or nasal
secretions from nasopharyngitis for example)
- Relaxation of the tongue towards the back of the throat
2. Central neurological dysfunction
- Stiffness of the cervical spine
- Stiffness of the high dorsal spine
- Paresis of the diaphragm

Aggravating factors

- Obesity (decreased airway lumen)
- Sedentary lifestyle (muscle relaxation, lack of tone)
- Fatigue (worsening muscle relaxation)

Partial peripheral obstructions
Upper airways
Narrowing of the upper airways could come from:

- Adeviation of the nasal septum thus narrowing one nostril

- Hypersecretion of the nasal or throat mucous membranes, partially
obstructing the airways

- Arelaxation of the tone of the mucous membranes of the upper airways.
Note that obesity could narrow the airways in the neck and is responsible
for snoring

People who have these upper airway disorders snore very early in adolescence. Noise
worsens with adulthood, especially when excess weight is added.

The back of the throat
When the muscles of the tongue are toned and firm, when lying on the back, the

tongue does not fall backward and does not obstruct the back of the throat.
Breathing is fluid. (Image 6 : unobstructed airway)
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(Image 6 : unobstructed airway)
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From the age of 45, the tone of the tongue muscles gradually weakens. When lying
down, it tends to fall backwards and partially obstructs the back of the throat.
Breathing is disrupted because the inspired air passes through a partial obstruction
(Image 7: obstructed airway).

For a long time, it was believed that this was the sole cause of snoring and attributed
it to age. But the modern concept of the genesis of snoring discovers that any
disorder which interferes with the proper functioning of the cervical spine, such as
chronic stiffness at this level, will cause a set of multiple symptoms including
headaches, loss of balance, buzzing ear and loss of tone of the mucous membranes
of the airways and tongue muscles.

Neurological dysfunction would be unable to keep the airway wide open. These
collapse on themselves and become partially obstructed. This modern model of the
pathophysiology of snoring can explain why people snore both when lying down
and when sitting.

Spinal stiffness is very common after the age of 45 (one in two people). Which also
explains the extreme frequency of snoring.

(Image 7 : obstructed airway)

Voies aenennes obstruces
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Dysfunction of the engines of respiration: the lungs and the diaphragm

The lungs and diaphragm participate in breathing. They are the engine. If it is the
intercostal muscles innervated by the motor nerves relaying to the cervical spine
which, by moving apart, cause the lungs and chest to inflate and determine
inspiration, it is the diaphragm which, by contracting, gives air magnitude and
efficiency of pulmonary respiration.

Exhalation is determined by the relaxation of the intercostal muscles and the
diaphragm which close the lungs.

Any dysfunction of the motor nervous system controlling breathing could disrupt
the regularity, force and speed of the inspired air flow. A turbulent regime could
result and make breathing noisy.

While deep, controlled breathing is quiet, shallow, rapid breathing is noisy. In
addition, the latter is ineffective in terms of oxygenation.

Chronic stiffness of the cervical spine with contracture of the paravertebral muscles
will hamper the proper functioning of the respiratory motor nerves which pass
through it. It will cause dysfunction of the motor muscles of respiration. Likewise,
chronic torticollis and a permanent vicious attitude of the dorsal spine such as
camptocormia (Image 8) are sources of respiratory problems often observed in
medical practitioners.

(image 8: camptocormia)

Stiffness of the neck and back - camptocormia - could be the cause of a dysfunction of the
nervous control of breathing,

This new concept of pathophysiology addresses the multifactorial cause of snoring.
It provides comprehensive and modern treatment for snoring.
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Global and modern treatment for snoring is based on:

1. Non-drug treatment using ambulatory transcutaneous micro
neurostimulation acting on the tone of the mucous membranes of the
airways, on the tone of the tongue muscles and on inflammation and nasal
hypersecretion

2. Correction of the dysfunction and stimulation of the neurological system
controlling the motor muscles of respiration (intercostal muscles and
diaphragm)

3. Dietary advice, physical activities and self-exercises in case of overweight or
sedentary lifestyle

Applied clinical research

Since the new multifactorial model of snoring has been retained by our medical
team and the treatment of neurological dysfunction of the motor muscles of snoring
becomes the main target, our medical team has chosen the treatment of
ambulatory transcutaneous micro-neurostimulation - MNSTA.

Indeed, MNSTA, whose action on cell regeneration is major, has been well known for
more than 15 years for medical treatment in the increased healing of chronic
wounds with difficult healing such as varicose ulcers, in the treatment of post-
inflammatory edema. -surgical and in the reduction of chronic inflammmation, brake
on the functional recovery of peripheral paralysis (radial paralysis of the wrist or palsy
of the levator of the feet) or central (tetra or paraparesis).

Treating snoring is complex. Several disorders must be targeted at the same time:

3. Chronic inflammation and hypersecretion of the mucous membranes of the
airways from the nose to the trachea

4. Relaxation of the tone of the muscles of the mucous membranes of the
airways and the tongue

5. Neck stiffness and dysfunction of the motor nerves of the intercostal
muscles and diaphragm

Only the MNSTA can act on the three disorders cited above.

We have known:

Its powerful anti-inflammatory action drying the hypersecretions of the mucous
membranes

Its anti-sagging action of the tissues

and finally its action of softening the spinal muscles

A specific MNSTA program for snoring has been written and developed by our
medical team. For 6 months, it was the subject of treatment tests against snoring
and was validated in terms of comfort and ease of use, safety and effectiveness of
the treatment. The discussion with the people treated and the synthesis of the data
collected allowed the precise drafting of the treatment protocol.

This is the first time that following clinical research, a medical team has
independently developed a medical treatment adapted to snoring, the frequency
and medico-social impact of which are a real public health issue.Usually,itis
laboratories or medical equipment companies that offer treatments to doctors.

10
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Treatment
There is no medication available for snoring.

Ambulatory transcutaneous micro-neurostimulation - MNSTA - drug-free treatment,
is the most appropriate and safest to offer to people who suffer from snoring. The
MNSTA program written by the VO QUANG DANG medical team is specific and
unique.

The new MNSTA program has a dual goal:

1 On the one hand, awaken and amplify the tone of the airways as a whole
and the muscles of the tongue which, on the one hand, remain widely open
and on the other hand, no longer sag towards the back of the throat
The action of the programmed regenerative micro-current also erases
chronic inflammation and hypersecretions of mucus and phlegm. It also
improves all the mucous membranes of the respiratory tract (the nose, nasal
cavities, trachea, lungs)

2 On the other hand, strengthen the functional capacity of the intercostal
nerves and the diaphragm for deep, fluid and silent breathing.

The action of the MNSTA is global and lasting because it really treats the cause(s) of
snoring. After treatment with MNSTA, treated people confirm that their breathing is
of better quality.

Protocol
Outpatient treatment at home

Device: iSKEEN, iZZZY model

Adhesive electrode position: on the nape of the neck, at the edge of the hair
Automatic 45 min program

Intensity: average 3-5 (without neck muscle contraction)

Initial treatment

Duration of daily treatment: 90 to 135 minutes / Day - 5 days per week(rest on
Saturday and Sunday)
Duration of treatment: 4 to 8 weeks

Maintenance treatment: 2-3 days of treatment due to 90 minutes per day, every 2-3
months or the day before a trip. Taking the device with you when traveling

11
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Position of the new i[ISKEEN medical device with the adhesive electrode on the back of the
neck at the edge of the hairline.

Results

Following treatment with MNSTA, the benefit is constant. Treated people
observed significant results

1. People with only snoring - average age 60 years
Start of improvement: after 2 weeks of daily treatment
Several types of improvement:
Decrease in sound level in dB: from >60dB, sometimes 80 dB (annoying) to
30-40dB (not annoying)
Reduction in the number of snores recorded during sleep: from 400 snores
(annoying) to <60 snores (non-annoying)

Attention

Fatigue, colds with blocked noses, etc. reactivate snoring. It is enough to resume
the treatment for a few days to stop it

Overweight or obesity requires up to a month of treatment before the result
comes

2. People being monitored for sleep apnea syndrome and who snore
Start of improvement: after 2 months of daily treatment
Results which are constant but require more treatment time due to

concomitant chronic diseases (MS, PARKINSON, SLEEP APNEA, etc.)

12
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In these patients, fatigue is common and slows down the action of MNSTA.
Sometimes, the patient could only complete up to 2 hours of treatment per
day.

Important Notes

MNSTA treatment targets the mechanism of snoring dysfunction to correct and
improve it

It is a basic treatment, MNSTA aims for healing and the results are prolonged
over time. It is enough to do treatment reminders at regular intervals — every 2 to
3 months - in order to maintain improvement or healing.

When the patient presents aggravating factors such as a sedentary lifestyle
and obesity. Dietary advice, adapted physical activities and self-exercises are
useful. Walking, losing a few pounds or doing gymnastics at home are
simple things to do but still beneficial for general health.

CONCLUSIONS

Treatment of snoring with ambulatory transcutaneous micro-neurostimulation is
safe and effective.

It is a new and innovative concept because it addresses, on the one hand, the
multifactorial cause of snoring which is above all a dysfunction of the nervous
control of the mucous membranes of the respiratory airways and the motor muscles
involved in breathing.

It is also a modern concept responding to the evolution of a mobile society and in
constant search of biotechnological innovation for quality of life and health. MNSTA
is modern because it is a discreet, miniaturized treatment, always available wherever
the user travels. He will never be deprived of effective treatment against this social
embarrassment as in the past.

This modern treatment also demonstrates the high mastery of MNSTA
biotechnology by the medical team. And this is the first time that, following clinical
research, doctors can directly offer people a safe, effective treatment developed by
themselves.

The ambition of the VO QUANG DANG medical team does not stop there. It will
continue writing new MNSTA programs for other public health disorders without
solutions to date.
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