IIEONTINUINGeducation

o =g \

Its the /2~ \ 11 ¢ \z_
that We Breathe

bytA/len J. Moses, DB

Elizabeth T. Kalliath, DN
and Gloria Pacini, RDH

Educational aims

The physiology of respiration has a
direct effect on every body system.
The airway therapy provided by
dentists enables respiration to return
to homeostasis, so the providing
dentists must be aware of how that
system works in the body. The im- Introduction
portance of nasal breathing goes far
beyond the need to avoid dry mouth.

OSA is a breathing disorder. Breathing is essential to support life. Air must
get to and from the lungs for oxygenation and physiological exchange and
conditioning of gases. Noses and lungs have a very rich blood supply con-
Expected outcomes sisting of venules, arterioles and capillaries. Each one of these is a smooth
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B I aszected by atmosphere than the human body requires. Storing O, in the body is not

breathing changes necessary. Earth’s atmosphere normally contains .03% CO,. 100% saturation
o Know about how to affect hypo- of human bloqd for COg is 6.0 - 6.5%. Therefore, more CO, is required in
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S I N DRI Lot The optimum operating range for human body is between ph 7.35 —
7.45. At pH <6.8 or pH >7.8, cells die. The acid-base balance is regulated
by breathing and conversion of CO, into bicarbonate (HCO,) or carbonic
acid (H,CO,). The lungs excrete over 10,000 mEq of carbonic acid per day.

accounted for by the provider
group for each patient
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The kidneys excrete less than 100 mEq per
day. Therefore, by altering alveolar ventila-
tion and eliminating CO,, great control over
the acid-base balance can be exercised via
mouth breathing. A low level of CO2 results
in alkalosis. Mouth breathing accelerates the
breathing rate. Hyperventilation results in re-
spiratory alkalosis.

The blood becomes alkaline when the
pH is elevated above 7.45. The O, becomes
bound to hemoglobin (Hg) and is not released
to cells. This is called the Bohr Effect. As CO,
levels in arterial blood drop, the strength of
the bond between O, and Hg increases, re-
ducing the amount of O, available to cells.
Patients can have a normal blood oxygen lev-
el but if the CO, level is too low, the oxygen
is not released to the body’s cells.

It is important to monitor the breathing
rate. At 40 mg of mercury pressure (Hg), the
diaphragm moves. This occurs at 6.5% CO,
in lungs. Humans are triggered from birth at
40 mg. Below 35 mg Hg pressure is consid-
ered hypocapnia. Ideal breath rate is 6 — 10
breaths/minute. Rapid breathing is 14 — 18
breaths/minute. Rapid breathing resulting
from mouth breathing and depletes CO,. Hy-
pocapnia, respiratory alkalosis, poor binding
of O,, smooth muscle spasm, enuresis, HBP,
snoring, hypoxia, reduced energy, and dis-
turbed sleep can result from overbreathing.?

Mouth breathing bypasses the filtration,
warming and humidification system of the
nose. The mouth can deliver 5 times as much
air to the lungs but the air is unconditioned
and dry. The bronchiolar reflex shrinks the
airway passage to reduce quantity of irritat-
ing air. Breathing becomes rapid and shal-
low. Lung tissue produces mucus to protect
itself. CO, levels become lower (hypocapnia)
and blood pH increases. Respiratory alkalo-
sis ensues.

Correct, diaphragmatic breathing behav-
iors can be taught.’ There are behavioral
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Pathophysiological Consequences of Hypocapnia and
Respiratory Alkalosis

Hypoxia

Hemoglobin Changes

- Release of oxygen ¥

- Release of nitric oxide ¥
Cerebral Vasoconstriction
Coronary Constriction
Cerebral Glucose Deficit
Buffer Depletion

Bronchial Constriction

Neuronal Irritability

Gl Tract Constriction

Mg / Ca Imbalance
Plasma Potassium Deficit
Plasma Sodium Deficiency
Antioxidant Depletion
Platelet Aggregation
Muscle Fatigue

Muscle Spasm

Symptoms Related to Hypocapnia and Respiratory Alkalosis

Physical Performance ¥
Phobias

Migraine

Hypertension

ADHD

Asthma Attacks

Angina

Heart Attack

Cardiac Arrhythmia
Chronic Fatigue

Blood Clotting A

Panic Attacks
Hypoglycemia

Epileptic Seizures

Sexual Dysfunction
Sleep Disturbances
Allergy

Irritable Bowel Syndrome
Repetitive Strain Injury
Pain

Psychological Consequences of Hypocapnia and

Respiratory Alkalosis

Personality Changes
Executive Dysfunction
Problem Solving Skills ¥
Cognitive Skills W
Concentration ¥

Memory ¥

Behavioral Disorders A
Apprehension, Fear, Panic,
Frustration A

Dr. Allen Moses has had a dental practice in Sears/ Willis Tower for over 25 years and was assistant professor
at Rush University for 15 years in the department of sleep research and clinical practice. He is the inventor of
The Moses® intraoral sleep appliance distributed worldwide by Modern Dental Lab, and the Express4Sleep™.

He has four US patents and has written more than 30 articles on sleep dentistry, facial pain and temporoman-
dibular disorders.
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CapnoTrainer

Capnometer — uses nasal canula

training methods and biofeedback methods.
Results can be objectively measured by cap-
nometry, measuring End Tidal CO,. Patients
who have had surgery to treat obstructed na-
sal breathing often habitually mouth breathe
afterward. They need to be retrained behav-
iorally to nasal breathe.

Dentists can treat hypocapnia related to
overbreathing in several ways. Oral appli-
ances can be used if their design is based on
the premise that the more room they can cre-
ate for the tongue to fit in the mouth, the less
likely it is to collapse on the airway during
sleep. Design of the oral appliance should
enable the patient to comfortably keep the
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lips closed. Excellent oral appliances facili-
tate placement of the tongue as far forward
as possible, even touching the lips. Excel-
lent oral appliances allow placement of the
tongue in the roof of the mouth with no inter-
ference from palatal acrylic.

There is good evidence that the myo-
functional correction of breathing behaviors
taught during the day persist at night. Behav-
ioral retraining instruction on OSA patients
given during the day for a thirty day period
persisted at night when measured by PSG,
according to studies by Puhan* and Gui-
maraes.” The success of this type of study
will also be discussed in another paper in
this series as substantiating OSA as a soft
wired problem.

CPAP is interesting. It has the positive ef-
fect on hypocapnia of causing the CO, level
to rise because patients are forced to breathe
against a positive pressure gradient and
CPAP reduces the breath rate. CPAP can also
have a negative effect when too much pres-
sure from the nasal pillows causes the mouth
to open. Too much pressure from a full face
mask has been reported to cause central ap-
neas and acidosis.

Conclusion

Diagnosis of OSA and treatment with
CPAP and/or an oral sleep appliance may
not put enough pieces of the puzzle in place
to give the clinician a comprehensive picture
of the patient’s health status. A diagnosis of
OSA established solely by PSG, is a “rule-
in” diagnosis with a narrow clinical focus.
OSA is merely one of several sleep breath-
ing disorders. As such, a diagnosis of OSA
does not rule-out other possibilities such as
chronic hyperventilation and its attendant
co-morbidities such as respiratory alkalosis,
hypocapnia, smooth muscle spasm, hypo-
glycemia, asthma attacks, ADHD, cardiac
arrhythmias, chronic heart diseases and type
2 diabetes. It may appear that the patient is
merely nonresponsive or noncompliant to
sleep apnea treatment. Diagnosis of chron-
ic hyperventilation/hypocapnia is easily
accomplished by PSG, history, examination
and a capnometer study. Dentists should
have familiarity with these modalities to ei-
ther use them as treatment methodologies or
be knowledgeable enough to refer patients to
trained health specialists.



Treatment of hypocapnia/respiratory al-
kalosis/chronic hyperventilation can often
be non-invasive and largely utilize cognitive
behavior therapy and psychological re-edu-
cation. The results of successful treatment of
chronic hyperventilation can be very gratify-
ing. Treatment of sleep disordered breathing
is dependent on clinicians having a broad
education and training in basic sciences as
well as OSA, to apply that education to clin-
ical experience. Dentists can play a pivotal
role in both treatment and/or referral. 8§
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