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SLEEP

To understand the impact of disordered
breathing during sleep we must under-
stand the relationship of normal sleep to
health. Narmal, healthy sleep is a physi-
cal and mental resting state in which an
individual is relatively inactive and
unaware of the environmant. Sleep, an
average, requires 1/3 of each day and
includes six hours of non-REM sleep
and two hours of Rapid Eye Movement
{REM), dream sleep.

Mon-REM sleep consists of four
stages. Stage one, a transition period
from wakefulness to sleep, is a very light
sleep from which ane is easily awak-
ened; it constitutes 5% of sleep time.
Stage two is light sleep and makes up
45-50% of sleep time. During Stage
threg, the initial part of deep sleep (10-
12% of sleep time), it is difficult to arouse
the individual. Stage four, the second
part of deep sleep (10-13% of sleep
time), is characterized by wvery deep
sleep. When awakened, individuals
appear groggy and disoriented. An
example of this is when a child lies limp
in your arms, sound asleep. Stages three
and four together are referred to as delta
slow wave (the brain wave pattern mea-
sured during this time) sleep. It consti-
tutes 20-25% of the sleep of normal
healthy adulis and is often comprisad of
mainly stage three.

REM sleep, characterized by rapid
gye movement and eyelid fluttering,
muscle paralysis, decreased body tem-
peraturg, irregular breathing and
changes in both heart rate and blood
pressure, occupies 20-25% of the
healthy sleep cycle. This is the time
when individuals dream; while the physi-
cal body is restrained, the mind is
released. This stage is considered to be
a refreshing segment of sleep.

In healthy individuals a night is com-
posed of four to five cycles which include
the four stages of non-REM and REM
sleep. The cycles last from S0-100 min-
utes with the relative proportion of REM
time increasing until 4;30-6:30 AM.
These cycles, with the various propor-
tions of the different kinds of sleep, are
referred to as the "sleep architecture” of

a normal healthy person, Disruption of
this "healthy" sleep architecture results
in sleep deficit and the subsequent
sleepiness. Individuals vary in the need
for sleep. If you get your required amount
of sleep at the right time, which is deter-
mined by your internal circadian clock,
you wake up refreshed and alert. If you
don't get the sleep you require, your
internal clock will put you to sleep even
during the day. You might off-set the
effect with physical exercise, extreme
concentration or stimulants, but even
then, with the slightest relaxation, you
will be overcome by sleep.
Sleep-related breathing disorders,
brought about by the deprivation of oxy-
gen and the body's struggle to take in
breath, fragments the sleep architecture
and forces the individual into an exces-
sive amount of time in lighter stages of
sleep at the expense of deeper delta and
REM stages. This results in excessive
daytime sleepinass (EDS) for the individ-
ual. The consequences of EDS include
fatigue, depression, family discord, poor
job performance, decreased guality of
life, increase in motor vehicle accidents
and work-related accidents. Sleep relat-
ed breathing disorders also impact upon
the cardiovascular system with physio-
logic sequela of asphyxia: hypoxemia,
hypercapnia and acidosis. Further com-
plications include hypertension, cardiac
dysrhythmias, myocardial ischemia and
hypotansion {in older adults).
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The airway in people who have obstriuctive
sleep apnea collapses during sleep.

SLEEP-RELATED
BREATHING DISORDERS
Sleep related breathing disorders
form a continuoum ranging from benign
snaring and upper airway resistance
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syndrome, to severe obsiructive sleep
apnea. Apnea is defined as cessation of
breathing for ten or more seconds.
Hypopnea relates to a 30-50% reduction
in airflow for ten or more seconds. There
are three patterns of apnea.

Obstructive apnea is the absence of air-
flow despite persistent breathing efforts.
Central apnea is the absence of airflow
due to lack of breathing effort.

Mixed apnea is a combination of central
and cbstructive apnea with a central pat-
tern evolving into an obstructive one.
The vibration of the pharyngeal soft tis-
sues creates snoring as air passes
through an airway that is too small to
allow for smooth, unimpeded flow. Some
instances of laud, regular snoting. due to
the exaggerated breathing effort and
high resistance to airflow, result in repet-
itive sleep arousal. This condition,
referred to as upper airway resisiance
syndrome, gives rise to the symptoms
described above that are most often
attributed to obstructive sleep apnea. In
addition, the term ‘“silent apnea”
describes a condition where snoring has
been silenced through treatment but
apnea sympioms persist,

The collapse and/or narrowing of
the upper airway associated with sleep
related breathing disorders is due fo:

+ Pre-existing disproportionate anatomy
from the nose to the glottis

+ Pharyngeal flaccidity from decreased
airway dilator muscle tone

+ Megative intrapharyngeal pressure
resulting from increased inspiratory
resistance.

MANAGEMENT OF SDB
Managemsent of sleep disordered
breathing (SDB) can be either general or
site specific. General approaches
require avoidance of risk factors which
include cbesity, sleeping supine, eating
axcassively or drinking alcoholic bewver-
ages late at night, taking sedative-hyp-
notic medications and hypothyroidism.
They also include the administration of

' medications such as protryptilene, which

are not very effective. The gold standard
of the general treatmeants is positive air-
way pressure that is most often delivered
nasally in a single fixed pressure. Mare
advanced versions of this delivar the air






