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Introduction

In recent decades, awareness of sleep apnoea syndromes
has increased both in the public mind and among
medical professionals. As a result, the number of
patients referred for evaluation to a sleep clinic has
increased dramatically[1]. The term sleep ‘disordered
breathing’ comprises the whole continuum, from
chronic snoring to obstructive sleep apnoea and the
so-called ‘Pickwick syndrome’[2].

Obstructive sleep apnoea syndrome is the most com-
mon type, occurring in 5–20% of adult men, although
only about 20% of these individuals has symptoms[3]. It
is characterized by recurring episodes of upper airway
obstruction during sleep. This condition is usually
associated with loud snoring and arousals, resulting in
marked sleep fragmentation[4]. Increased daytime sleepi-
ness is an important symptom[5]. The recurrent hypox-
aemia and hypercapnia may lead to both pulmonary
and systemic hypertension, cardiac arrhythmias and
decreased survival[6–8].

The diagnosis of sleep apnoea syndrome is made by
performing polysomnographia. However, the devices
used vary in precision and reliability and there is also
considerable variation in criteria for diagnosis[1,9,10].

At present, sleep apnoea syndromes are easily treat-
able. The objective of this review is to draw attention
to the relationship of sleep apnoea syndromes with
symptoms and signs of cardiovascular dysfunction[3,6,7].

A description is given of history, definitions, clinical
features, epidemiology, pathophysiology and treatment
of the sleep apnoea syndromes.

History

The sleep apnoea syndrome was described indepen-
dently by two European research groups in 1965.
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Gastaut et al.[11] in France and Jung and Kuhlo[12] in
Germany both reported their findings of the Pickwickian
syndrome of sleep apnoea. Burwell et al.[13] in 1956
coined the term Pickwickian syndrome after the somno-
lent boy Joe from the Pickwick Papers. However, they
evaluated their somnolent obese patients only while
awake. Of course it was Charles Dickens, the narrator of
the Pickwick Papers, who in 1835 was the first to
describe the Pickwickian syndrome but his interest was
purely literary.

In 1970, Tassinari and Lugaresi performed clinical
sleep investigations in a large series of patients. They
described sleep apnoea syndrome in obese and non-
obese patients, showed a correlation with cardiovascular
diseases and identified snoring and hypersomnolence as
diagnostic indicators[14].

The definition of apnoea (duration and type) and the
apnoea index (number of apnoeas per hour of sleep)
were introduced by Guilleminault et al. in 1973[15].
Much later Gould et al. documented the relationship
between daytime somnolence and nocturnal sleep
disruptions caused by obstructive sleep apnoea/
hypopnoea[16].

In relation to cardiovascular complications of the
sleep apnoea syndrome, MacGregor et al. in 1970
described sudden death as a complication of the
Pickwickian syndrome[17]. In 1972, Coccogna et al.
demonstrated a relationship between pulmonary as well
as systemic hypertension and sleep disordered breath-
ing[18]. In 1977 Burack et al. described the hypersomnia–
sleep apnoea syndrome as a major reversible hazard for
cardiovascular complications[19]. In 1983 Guilleminault
et al. described cardiac arrhythmias and conduction
disturbances in relation to obstructive sleep apnoea
syndrome[20]. This was followed by many reports look-
ing at cardiac arrhythmia, hypertension, myocardial
ischaemia and infarction, cerebrovascular accidents, and
sudden death as sequelae of obstructive sleep apnoea
syndrome[7,20–29].

Definitions

The terminology with regard to the sleep apnoea
syndromes is inconsistent and confusing and includes:
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‘upper airway closure syndromes’, ‘sleep disordered
breathing’, ‘sleep apnoea syndromes’ and ‘sleep hypop-
noea syndromes’[9]. The definitions given in Table 1 are
most frequently used.

With regard to upper airway closure during sleep,
three syndromes are recognized: sleep apnoea, sleep
hypopnoea and the upper airway resistance syn-
drome[30]. These syndromes share the following common
features: snoring, excessive daytime sleepiness and
disruption of sleep architecture due to arousals and
awakenings.

The obstructive sleep apnoea syndrome is usually
defined as:
(1) cessation of airflow during sleep of more than 10 s,

despite ventilatory efforts[9,30].
(2) five or more apnoea episodes per hour of sleep

(apnoea–index).
(3) oxygen desaturation of at least 4%.

In contrast to the obstructive sleep apnoea syndrome,
the central sleep apnoea syndrome involves no ventila-
tory effort (Fig. 1). The central sleep apnoea syndrome is
common in Cheyne–Stokes respiration[31,32]. Although
mixed obstructive sleep apnoea syndrome/central
sleep apnoea syndrome can occur, aetiological features
generally differ[31].

In the obstructive sleep hypopnoea syndrome there is,
by definition, no cessation of airflow[9,16,30], but there is:
(1) a decrease in airflow during sleep of 30–50% lasting

at least 10 s
(2) fifteen or more hypopnoea episodes per hour of

sleep (hypopnoea index)
(3) oxygen desaturation of at least 4%[9,30].

The upper airway resistance syndrome is characterized
by arousals and awakenings due to increased upper
airway resistance and intrathoracic pressure swings.
These patients are usually heavy snorers.

The following criteria should be met[30,33]:
(1) absence of a significant decrease in airflow during

sleep (<30%), or if present, of less than 10 s
duration.

(2) fifteen or more arousals/awakenings per hour of
sleep.

(3) no significant oxygen desaturations.
In most publications, only the term obstructive sleep

apnoea syndrome is used, in which apnoeas and hypop-
noeas are combined, because distinguishing apnoea
from hypopnoea has little or no effect on the approach
to treatment. The term used to characterize ‘obstructive
sleep apnoea syndrome’ in these situations is the
apnoea–hypopnoea index: (the number of apnoeas plus
the number of hypopnoeas per hour of sleep) also
called the respiratory disturbance index. The apnoea–
hypopnoea index which defines obstructive sleep apnoea
syndrome in most publications varies from 5–15[1,30].
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Figure 1 Schematic representation of sleep apnoea
syndromes: the central, obstructive and mixed type.
Table 1 Definitions of sleep disordered breathing

Obstructive sleep apnoea
(1) Cessation of airflow during sleep or more than 10 s, despite ventilatory efforts
(2) Five or more apnoea episodes per hour of sleep
(3) Oxygen desaturation of at least 4%
Obstructive sleep hypopnoea
(1) A decrease in airflow of 30–50% during sleep, lasting at least 10 s
(2) Fifteen or more hypopnoea episodes per hour of sleep
(3) Oxygen desaturation of at least 4%
Upper airway resistance syndrome
(1) Absence of significant decreases in airflow during sleep
(2) Fifteen or more arousals/awakenings per hour of sleep
(3) No significant oxygen desaturations
Eur Heart J, Vol. 20, issue 12, June 1999
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It should be emphasized that the clinical features that
occur are most important in diagnosing and treating
sleep apnoea syndromes.

Clinical features

Obstructive sleep apnoea syndrome has a broad spec-
trum of clinical features (Table 2). Snoring is one of the
cardinal. Some snorers are not aware of their problem or
its severity. An interview with the partner or other
relatives is essential to obtain an accurate description. A
pattern of intermittent loud snoring, with periods of
silence lasting more than 10 s, is suggestive of the
occurrence of sleep apnoea[1,5,34]. Another prominent
symptom is excessive daytime sleepiness. Because this is
a subjective complaint it is difficult to quantify[1,5]. It is
important to consider other (e.g. metabolic) causes of
daytime sleepiness when interviewing a patient.

Other possible symptoms include nocturnal arousals
with or without choking spells, nocturnal diaphoresis,
abnormal motor activity during sleep, enuresis, gastro-
esophageal reflux, headaches, chest pain, diminished
libido, impotence, loss of memory and concentration,
personality changes and depression[1].
Eur Heart J, Vol. 20, issue 12, June 1999
On physical examination some features are suggestive
of obstructive sleep apnoea. Obstructive sleep apnoea
syndrome patients are frequently overweight and hyper-
tensive. Examination of the oral cavity may reveal
abnormalities such as enlarged tonsils, thickened
uvula or a long and redundant soft palate. In patients
with severe obstructive sleep apnoea cardiovascular
symptoms are common[1,7,22,34].

Many of these features, however, are nonspecific and
a definitive diagnosis cannot be made by interview and
physical examination alone. The gold standard for diag-
nosing obstructive sleep apnoea syndrome is still poly-
somnography in the sleep laboratory[1,10]. Complete
polysomnography consists of undertaking an electroen-
cephalogram, an electrooculogram, an electromyogram,
an electrocardiogram, airflow measurement, and record-
ing of thoracic and abdominal ventilatory effort
registration and snoring. Nowadays multi-channel
ambulatory systems are often used to screen patients
suspected of obstructive sleep apnoea syndrome.
Most of these systems are sufficiently reliable to give a
diagnosis of obstructive sleep apnoea syndrome.

Epidemiology

The first large studies on habitual snoring (irrespective
of the diagnosis of obstructive sleep apnoea syndrome)
indicated a prevalence of 25% in men and 15% in women
(overall data). The prevalence increases significantly
with age[35].

In the early 1980s, estimates of the prevalence of
obstructive sleep apnoea syndrome were made on clini-
cal signs and symptoms of severe obstructive sleep
apnoea syndrome. In a cross-sectional study, Lavie et al.
estimated the prevalence of obstructive sleep apnoea
syndrome among male industrial workers to be at least
1%[36]. Two Scandinavian studies reported prevalences
between 0·4 and 1·9%[37,38].

When considering an apnoea–hypopnoea index
greater than 10 pathological, a prevalence of 2·7% was
found. In the age group over 40 years, the prevalence
reached 3·4–5·0%[39].

A more recent study in the United States examined
602 employed men and women aged 30–60 years. The
subjects were evaluated by a questionnaire and over-
night polysomnography. Two percent of women and 4%
of men were estimated to have the obstructive sleep
apnoea syndrome, as defined by the combination of an
apnoea index greater than 5 and the occurrence of
daytime sleepiness. In subjects aged 50–60 years, 4% of
women and 9·1% of men were diagnosed as having
obstructive sleep apnoea syndrome[40].

Methodological differences in the study protocol may
explain some of the differences, but other factors may
exist. The prevalence of obstructive sleep apnoea syn-
drome in patients with ‘essential’ hypertension is very
high. In several studies of patients with hypertension,
prevalences of 26–49% are reported, whereas in the
Table 2 Clinical features

History
Snoring
Apnoea during sleep
Arousals
Awakenings
Choking spells
Nocturnal diaphoresis
Abnormal motor activity during sleep
Enuresis
Gastroesophageal reflux
Excessive day-time sleepiness
Headaches
Loss of memory and concentration
Personality changes
Depression
Chest pain
Diminished libido
Impotence

Physical examination
Hypertension
Overweight
Oral cavity abnormalities

Enlarged tonsils
Thickened uvula
Long and redundant soft palate

Cardiovascular symptoms
Systemic hypertension
Pulmonary hypertension
Cor pulmonale
Congestive heart failure
Angina pectoris
Myocardial infarction
Cardiac arrhythmia
Conduction disturbances
Sudden death
Cerebral ischaemia (transient ischaemic attack)
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control groups the prevalence varied from 0–
12%[36,41–43]. Since these figures are so high, patients with
hypertension should always be asked about snoring,
daytime sleepiness and possible apnoea during sleep.

More than 25% of individuals over 65 years of age
have more than five episodes of apnoea per hour of
sleep[44]. This does not mean that these people have
obstructive sleep apnoea syndrome. It has still to be
established whether the high prevalence of apnoea dur-
ing sleep in the elderly has clinical relevance. In another
study, a cohort of 198 elderly individuals (mean age at
entry 66 years) were followed for 12 years. Obstructive
sleep apnoea syndrome, as defined by an apnoea–
hypopnoea index of over 10, increased the mortality
ratio[45], suggesting that ‘natural’ death during sleep in
the elderly may be associated with obstructive sleep
apnoea syndrome. There is also a strong relationship
between sleep disordered breathing and congestive heart
failure. In patients with left ventricular dysfunction and
patients on a heart transplant waiting list, a prevalence
of sleep-disordered breathing of 40–45% has been
reported[46]. In these studies, apnoeas were mostly of the
central type and occurred in the pattern of Cheyne–
Stokes respiration. It has been demonstrated that
respiratory-system instability can produce obstructive as
well as central apnoea[46,47].

Other factors related to a higher prevalence of
obstructive sleep apnoea are early childhood (related
to changes in craniofacial characteristics or the
size of pharyngeal and tonsillar tissue), gender (in
general population samples, the male:female ratio is
approximately 2–3:1), obesity (body mass index over
28 kg . m"2) and race (higher prevalence in blacks)[34].
Based on these epidemiological data, several risk factors
for sleep-disordered breathing can be identified.

Strong factors are obesity, age, gender and family
history of obstructive sleep apnoea syndrome.
Additional conditions that may predispose patients to
obstructive sleep apnoea syndrome are race, alcohol and
tobacco consumption, low vital capacity, snoring, sleepi-
ness and medications[4,34,48]. At the moment most cases
of obstructive sleep apnoea syndrome still go unrecog-
nized. The explanation is, in part, the lack of knowledge
about this ‘new’ syndrome, its complications and treat-
ment. The other part of the explanation is that sleep-
disordered breathing is a chronic disease for which it is
difficult to obtain reliable epidemiological information.
There is thus a discrepancy between the prevalence of
obstructive sleep apnoea syndrome and the medical
appreciation of its impact or presence in patient popu-
lations[34]. To diagnose and treat all potential patients
with obstructive sleep apnoea syndrome will have a
great impact on the capacity of sleep clinics and on the
budget for public health care[76].

Mortality

For mortality due to the sleep apnoea syndromes we still
have to refer to studies performed prospectively on
retrospective cohorts of sleep apnoeic patients.
MacGregor et al.[17] investigated 22 patients (10 men,
mean age 50 years and 12 women, mean age 58 years)
diagnosed with the Pickwickian syndrome between 1959
and 1969. These patients had severe respiratory failure,
pulmonary emboli and morbid obesity. Seven of the 22
subjects died suddenly shortly after being diagnosed (five
patients died within 16 days).

Between 1978 and 1986 He et al.[26] evaluated 706 men
with obstructive sleep apnoea syndrome. End-points
were mortality and current symptoms, as checked by
follow-up questionnaires. Unfortunately, the response
rate was only 54·5% (n=385). Of these subjects, 246 were
not treated by nasal continuous positive airway pres-
sure, tracheostomy or uvulopalatopharyngoplasty. Irre-
spective of the cause of death, obstructive sleep apnoea
syndrome patients with an apnoea index over 20 had a
cumulative mortality of 37% vs a cumulative mortality
of 4% in the controls. None of the patients treated
with tracheostomy or nasal continuous positive airway
pressure died.

In 1988, the Stanford Sleep Disorders Clinic reported
a prospective follow-up study based on two retrospec-
tively selected cohorts of patients with obstructive sleep
apnoea syndrome[49]. The study consisted of 198
subjects: 71 were treated by tracheostomy and 127
conservatively (weight loss by dietary measures). The
tracheostomy cohort had a significant higher body
weight, had more apnoeas and was younger than the
conservative treatment cohort. Nevertheless the 5-year
mortality in the conservative treatment group was 11%
compared to 0% in the tracheostomy group. This study
clearly indicated that mortality, especially cardiovascu-
lar mortality, is increased in conservatively treated
patients with the obstructive sleep apnoea syndrome.

Unrecognized obstructive sleep apnoea syndrome is
reported to be a cause of mortality from highway
crashes and industrial accidents[34,50]. Obstructive sleep
apnoea syndrome is strongly suspected of producing
serious adverse effects, including peri-operative
mortality from anaesthesia and during recovery from
surgery[34].

Pathogenesis and pathophysiological
considerations

Snoring is a consequence of changes in the configuration
and properties of the upper airway that occur during
sleep[51]. Narrowing or closure may occur at one or more
sites in an unstable upper airway. Upper airway dys-
function and the specific sites of narrowing or closure
are influenced by the underlying neuromuscular tone,
upper airway muscle synchrony, and the stage of sleep.
These events are generally most prominent during rapid-
eye-movement sleep because of the hypotonia of the
upper airway muscles characteristic of this stage of
sleep[4,8,30].

Anatomical features, genetic and environmental fac-
tors also influence the size of the upper airway[4,8,52–55].
Eur Heart J, Vol. 20, issue 12, June 1999
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The sound of snoring is produced by the vibration of the
soft tissues of the pharynx, soft palate, and perhaps the
uvula. Snoring occurs during inspiration and expiration
and can be heard during exclusively nasal breathing.
Flow rate through the airway, its geometry, and resist-
ance will determine whether the instability of airway
walls will remain oscillatory or become permanent, as in
apnoea[51].

Retrospective studies indicate that there is an associ-
ation of sleep apnoea with morbidity and mortality due
to cardiovascular and cerebrovascular causes, indepen-
dent of other risk factors such as obesity, age and
sex[4,7,30,56]. Despite the results of these retrospective
studies, the link between obstructive sleep apnoea and
cardiovascular and cerebrovascular disease remains
highly controversial[77]. A major difficulty in investigat-
ing the independent health effects of sleep apnoea is in
adjusting out the effect of confounding factors: many
patients with obstructive sleep apnoea syndrome are
obese or have other cardiac risk factors. The American
Sleep Heart Health Study (in progress) will probably
help to resolve these problems.

The cardiovascular effects of obstructive sleep apnoea
syndrome have a multifactorial pathogenesis. The risk of
cardiovascular complications appears to be mediated by
the complex interaction between the mechanical and
chemical effects (hypoxia, hypercapnia) or repetitive
upper airway closure and its effect on the autonomic
nervous system.

The acute changes in obstructive sleep apnoea syn-
drome may resemble reflexes occurring in voluntary
apnoea or diving, but those effects are modified by the
mechanical effects of intrathoracic pressure changes
secondary to airway obstruction[6].

The responses to peripheral and central chemorecep-
tor activation by hypoxia and hypercapnia are influ-
enced by the sleep state, as well by circulatory control
mechanisms. Although parasympathetic tone is high
during sleep, the sympathetic nervous system is activated
during apnoeas and arousals/awakenings and is likely to
be involved in obstructive sleep apnoea syndrome-
induced circulatory changes, such as (pulmonary) hyper-
tension and cardiac arrhythmias[4,6–8,20,21,23,56]. Chronic
sleep deprivation and sleep fragmentation caused by
frequent arousals and awakenings contribute to exces-
sive daytime sleepiness (EDS), chronic fatigue, irrita-
bility, loss of concentration, decrease of intellectual
functions and personality changes[30,56].

The long-term circulatory changes in obstructive sleep
apnoea syndrome are determined by its multifactorial
pathogenesis.

During normal sleep, there is a significant reduction in
systemic blood pressure in both normotensive and
hypertensive subjects[7]. However, in patients with
moderate-to-severe obstructive sleep apnoea there is an
increase of about 25% in systolic and diastolic blood
pressure. Due to hypoxemia and frequent arousals
(apnoea termination) there is strong sympathetic acti-
vation, with peripheral vasoconstriction and high
plasma catecholamine levels. Locally in the vessel wall
Eur Heart J, Vol. 20, issue 12, June 1999
hypoxaemia and hypercapnia lead to acidosis which is
followed by the release of many vasoactive agents,
such as prostacyclin, thromboxane, endothelin and
arginine-vasopressin[7,8,30,56].

The above factors lead to increased afterload of the
left ventricle and eventually left ventricular hypertro-
phy[22]. Following an apnoeic episode, there is a period
of hyperventilation with increased negative pressures in
the thorax. This leads to an increased venous return to
the heart with stretching of the right atrium, followed
by an increase in atrial natriuretic peptide levels and
consequent nocturnal diuresis[7].

In addition to nocturnal pressure elevations, most
studies have reported a high prevalence of hypertension
in patients with obstructive sleep apnoea syndrome
during wakefulness. The remarkably high prevalence of
hypertension in obstructive sleep apnoea syndrome
(up to 50%), combined with numerous reports of reduc-
tions in systemic blood pressure following effective
treatment of obstructive sleep apnoea syndrome, has
led to the conclusion that obstructive sleep apnoea
syndrome contributes to the development of diurnal
hypertension[57–60].

Chronic (over-) stimulation of the sympathetic nerv-
ous system leads to down-regulation of the baroreceptor
reflex and to autonomic dysfunction[4,7,56]. Together
with activation of the renin-angiotensin-aldosterone sys-
tem and decreased sensitivity of the kidney to atrial
natriuretic peptide this may lead to fixed hypertension,
left ventricular hypertrophy, pulmonary hypertension,
congestive heart failure[22,47,61,62] and an increased
risk of stroke, myocardial infarction and sudden
death[4,6,7,22,24,26,28–30,34,56].

Therapy

Who should be treated for sleep apnoea?

Although the generally accepted criteria for diagnosis of
obstructive sleep apnoea syndrome are an apnoea index
of over 5 per hour or an apnoea–hypopnoea index of
over 15 per hour, it is not clear when patients should be
considered for specific therapy[1,3]. When regarding the
risk of mortality, treatment should be considered in
obstructive sleep apnoea syndrome, and the higher the
apnoea index or apnoea–hypopnoea index, the more
aggressive one should be in terms of the mode of therapy
recommended[1].

The severity of the clinical complaint (i.e. excessive
daytime sleepiness) is also an indication for treatment,
even when the apnoea index or apnoea–hypopnoea
index are ‘low’: for example, in the case of upper airway
resistance syndrome with frequent arousals[1,3]. Thus,
treatment decisions should not be based solely on the
results of sleep studies (Table 3).

General measures

All patients with obstructive sleep apnoea syndrome
should be counselled about the potential benefits of
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therapy as opposed to the risks of conservative
treatment. Some general measures should be taken[30].

The use of alcohol should be discouraged. Alcohol
selectively reduces upper airway muscle tone and
increases the frequency of disordered breathing during
sleep; alcohol also prolongs apnoea by delaying arousal.
In the same way, sedatives and hypnotic agents should
be avoided because they are known to aggravate sleep
apnoea. In obese patients, weight loss can significantly
decrease the severity of apnoea and also reduces the
frequency of apnoea episodes during sleep[1,30]. Patients
should also be advised about their diminished ability to
drive vehicles[1,50].

Medication

Although a number of medications have been tried, the
results have been disappointing. Only protriptyline,
fluoxetine, theophylline and progesterone have been
used with varying degrees of success in mild cases of
obstructive sleep apnoea syndrome[1,30,63].

In the case of central apnoeas in congestive heart
failure, theophylline and acetozolamide improved the
breathing pattern and reduced daytime sleepiness[31,64].
Nocturnal oxygen therapy should be prescribed with
caution, especially in patients with hypercapnia[1,30].

Surgical treatment

In all patients, correctable anatomical obstruction of the
upper airway should be sought for during physical
examination. Removal of enlarged tonsils and adenoids
is beneficial if they contribute to a narrowing of the
oropharynx. Other patients may benefit from nasal
surgery to correct septal deviation or to remove nasal
polyps[1].

Tracheostomy

Permanent tracheostomy was the first efficacious surgi-
cal procedure performed for the treatment of obstructive
sleep apnoea syndrome[65]. It has a success rate of almost
100% in reversing signs and symptoms of obstructive
sleep apnoea syndrome. Although tracheostomy can be
life-saving, additional medical and psychological mor-
bidity may be associated with this treatment. In most
patients, it remains a treatment of last resort when other
therapies have failed[1,30,65].

Maxillofacial surgery

Patients with obstructive sleep apnoea syndrome who
have major craniofacial abnormalities may benefit from
maxillofacial surgery, with or without uvulopalato-
pharyngoplasty. These operations are not uniformly
successful, although individual patients have had
excellent results[1,30,65].

Uvulopalatopharyngoplasty

Uvulopalatopharyngoplasty was first described for the
treatment of habitual snoring in 1964. It is based on the
observation that more than 90% of snorers have a
narrowing of the oropharynx caused by an elongated
soft palate and uvula, and redundant lateral pharyngeal
mucosa. With minor modifications, the first uvulo-
palatopharyngoplasty for the treatment of obstructive
sleep apnoea syndrome was performed in 1981. Uvulo-
palatopharyngoplasty frequently results in symptomatic
improvement and eliminates habitual snoring in more
than 90%. However, several reports have shown that
significant objective improvement in the apnoea index
and oxygen saturation levels with postoperative poly-
somnography is only 40–60%[1,30,65]. Complications of
uvulopalatopharyngoplasty include nasal regurgitation,
infection, pain, wound dehiscence, bleeding and
partial pharyngeal stenosis. Post surgical deaths have
resulted from the combination of pharyngeal edema and
narcotic use[1,65].

Positive airway pressure

Nasal continuous positive airway pressure therapy for
obstructive sleep apnoea syndrome was introduced in
1981[63]. The objective of nasal continuous positive air-
way pressure is to provide sufficient pressure in the
collapsible segment of the upper airway to counter-
act the inspiratory suction pressure. Nasal continuous
Table 3 Treatment of the sleep apnoea syndrome

General measures
Counselling
Discourage intake of alcohol and sedatives
Weight reduction

Medication
Protriptyline
Fluoxetine
Theophylline
Progesterone
Acetozolamide
Nocturnal oxygen supply

Surgical treatment
Correction of anatomic obstruction of the upper airway
Tracheostomy
Maxillofacial surgery
Uvulopalatopharyngoplasty (UPPP)

Positive airway pressure
Nasal continuous positive airway pressure (nCPAP)
Bilevel continuous positive airway pressure (bi-PAP)

Oral appliances to reduce snoring
Eur Heart J, Vol. 20, issue 12, June 1999
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positive airway pressure is produced by a high-flow
blower that delivers a continuous stream of room air
into a sealed nasal mask that the patient wears while
sleeping. The positive pressure created in the circuit
pneumatically splints the pharyngeal airway open by
preventing the soft palate and tongue from occluding
it. The result is rapid restoration of normal sleep,
reduction of daytime sleepiness and improvement in
neuropsychiatric function[1,30,63].

Cardiac arrhythmia, (pulmonary) hypertension,
and congestive heart failure have also been
effectively treated, probably by correcting nocturnal
desaturation and lowering nocturnal catecholamine
release[1,30,32,66–69].

Patients should be observed in a sleep laboratory to
determine the optimal continuous positive airway pres-
sure level. Depending on several factors, this will vary
from patient to patient and time to time[1,30,63,70]. The
major concern with nasal continuous positive airway
pressure is patient compliance[1,30,63,71]. Minor compli-
cations are common, including local skin irritation,
drying of the nasal or oropharyngeal mucosa, nasal
congestion and discharge, and eye irritations. Major
complications, such as pneumocephalus, bacterial
meningitis, massive epistaxis, and atrial arrhythmias
have rarely been reported[1,30,63,70,72].

Discontinuation of nasal continuous positive airway
pressure was followed by immediate return to pretreat-
ment levels of sleepiness and psychomotor distur-
bances[1]. The compliance rate does not appear to be
related to minor complications. Rather, the patients
with significant improvement in daytime symptoms
appear to be most motivated to continue with the
therapy[1,70,73].

To increase patient compliance, attempts are being
made to improve the device and its mask to increase its
use. Examples of this would include a ramp feature,
which starts at a lower pressure and increases gradually
after the patient falls asleep, and a bilevel continuous
positive airway pressure (biPAP), which has different
expiratory and inspiratory pressures[63,70,74].

Oral appliances

Several studies have demonstrated that oral appliances
can be an alternative to nasal continuous positive airway
pressure or surgery in obstructive sleep apnoea syn-
drome. The rationale for its use is to modify the position
of the mandible so as to enlarge the upper airway or
reduce its collapsability. These appliances are worn only
during sleep and are generally well tolerated. Late
complications may include temporomandibular joint
discomfort and occlusive malalignment[1,30,51,63,75].

Summary

The sleep apnoea syndrome is a complex of symptoms
that can be very disabling for the patient who is suffering
Eur Heart J, Vol. 20, issue 12, June 1999
from it. Currently many cases of obstructive sleep
apnoea syndrome are unrecognized which leads to
unnecessary morbidity and even mortality.

It is important for general physicians to consider the
diagnosis obstructive sleep apnoea syndrome in patients
who have two or more clinical features of obstructive
sleep apnoea syndrome that cannot be explained by any
other known disease. Patients suspected of sleep-
disordered breathing have to be referred to a sleep clinic
for evaluation. Depending on the severity of the com-
plaints and the results of polysomnographia, patients
have to be treated to relieve their symptoms and to
improve their prognosis.

There are three steps in treating a patient with
obstructive sleep apnoea syndrome. The first step is
counselling, the second is general measurements to
reduce symptoms and the last is to start any specific
treatment regimen. At the moment nasal continuous
positive airway pressure is the treatment of choice in
clinically important sleep apnoea. To diagnose and to
treat all potential patients with obstructive sleep apnoea
syndrome will have a great impact on the capacity of
sleep clinics and on the budget for public health care.

The writers thank Professor Dr E. O. Robles de Medina for
reviewing the manuscript.
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