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INTRODUCTION

AA
lmost half of patients with sleep apnea 
syndrome (SAS) have asymptomatic left 
ventricular (LV) dysfunction, this incidence

may vary depending on the criteria used. Along with meta-
bolic syndrome, dyslipidemia, smoking status and lack of
exercise,obstructive sleep apnea increases cardiovascular risk.
SAS has a high incidence in patients with high cardio-
vascular risk profile and asymptomatic LV dysfunction [1,3]

The first step in succesful treatment is to identify

patients with multiple cardiovascular risk factors who will be
asked to answer the Berlin and Epworth Questionnaires.
Those patients with high scores and clinical suspicion of
SAS should be referred to the speciality clinics for further
evaluation. This includes polysomnography for all the
patients and screening echocardiography [2].

Patients diagnosed by polysomnography with SAS
should undergo an ENT examination that will assess the
presence of obstructive disorders that may contribute to
the worsening or onset of SAS. This examination will also
indicate whether the surgery to remove the obstacle
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SUMMARY

Obstructive sleep apnea (OSA) is defined by repetitive inter-
ruptions in ventilation caused by the collapse of the pharyngeal
region. Obstructive apnea is characterized by pauses lasting more
than 10 seconds with ventilation effort associated. Obstructive
hypopnea represents a decrease in ventilation associated with
decreased oxygen saturation and awakening. An accepted diagnosis
of OSA is the apnea-hypopnea index above 5 and symptoms of
excessive daytime sleepiness. Primary anomaly of these patients is
a small pharyngeal anatomical region. Thus during the period of
wakefulness a greater resistance opposes ventilation and causes 
negative pressure during inspiration. Mechanoreceptors located in
the laryngeal area respond to this negative pressure by increasing
the activity of muscles that cause dilatation of the airways during
wakefulness. But during sleep the collapse of pharyngeal area
appears intermittently due to the loss of this compensation 
mechanism. During the apnea or hypopnea episode, hypoxemia and
hypercapnia stimulate the ventilation effort causing awakening.
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RÉSUMÉ

L'apnée obstructive du sommeil

L'apnée obstructive du sommeil (SAOS) est définie par des inter-
romptions répétitives dans la ventilation causés par l'effondrement
de la région pharyngée. L'apnée obstructive est caractérisée par des
pauses durant plus de 10 secondes avec un effort de ventilation 
associé. L’hypopnée obstructive représente une diminution de la
ventilation associée à la saturation en oxygène diminué et l'éveil.
Un diagnostic accepté de l'OSA est l'indice d'apnée-hypopnée 
au-dessus de 5 et des symptômes de somnolence diurne excessive. 
L’anomalie primaire de ces patients est une petite région anatomique
du pharynx. Ainsi, pendant la période d'éveil une plus grande 
résistance s’oppose à la ventilation et provoque une pression 
négative au cours de l'inspiration. Les mécanorécepteurs situés dans
la zone laryngée répondent à cette pression négative en augmentant
l'activité des muscles qui provoquent la dilatation des voies 
respiratoires pendant l'état d’veille. Mais pendant le sommeil  
l'effondrement de la zone pharyngée apparaît par intermittence en
raison de la perte de ce mécanisme de compensation. Au cours de
l'épisode d'apnée ou d'hypopnée, l’hypoxémie et l’hypercapnie 
stimulent l'effort de ventilation provoquant l'éveil.
Mots clés: apnée du sommeil, l'hypertension, somnolence diurne
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should be performed. Where considered appropriate there
should be initiated specific therapy with ventilator assis-
tance devices during sleep [5]. 

Subsequently, after initiation of therapy,the patients
should be devided into four groups: with surgery, surgery
and continuous positive airway pressure ventilation
(CPAP), only CPAP and the last group will be formed by
subjects that are not considered appropriate or do not 
tolerate either surgery or CPAP.

Sleep apnea syndrome (SAS) is characterized by partial
or complete collapse of the upper part of the airway 
during sleep. SAS affects approximately 9% of the female
population and 24% of the male population and is 
associated with an increased risk of cardiovascular 
morbidity and mortality. It is estimated that SAS occurs in
about 20 million of adult americans, with a higher preva-
lence among those who have hypertrophic cardiomyopathy
(HCM), which can reach even up to 40-80% [4].

This association between SAS and cardiovascular risk
seems to be related to the following factors: increased 
sympathetic activity, demodulation of vagal activity,
increased afterload, insulin resistance and endothelial 
dysfunction. To date there is a small amount of  information
about the contribution of each factor to this association,
increased sympathetic activity may play an independent role
in the pathogenesis of both conditions [7].

The role of controlled ventilation in reversing cardiac
and other pathological changes is not clear.

SAS screening can be done by using the Berlin 
questionnaire, Epworth scale of detection of daytime
sleepiness and nocturnal oximetry. Definitive diagnosis
frequently requires overnight polysomnography in a sleep
laboratory, during which different variables are registered
[11].

Therapeutic options are represented by lifestyle modifica-
tion (avoiding alcohol, coffee and other stimulants, cesation
of  smoking, controlling obesity). CPAP (continuous positive
airway pressure), a non-invasive mode of ventilation, is the
gold standard therapy, reducing cardiovascular events and
mortality. More data are needed to prove that screening strate-
gies have an effect on decreasing cardiovascular mortality [9].

Studies show that solving the obstructive pathology in
patients who develop SAS may lead to improvement of
symptoms and sometimes even remission. The methods
applied include: oral devices, uvulopalatopharingoplastia,
tonsillectomy, and in severe cases even tracheostomy [8].

Obstructive sleep apnea (OSA) is defined by repetitive
interruptions in ventilation caused by the collapse of the
pharyngeal region. Obstructive apnea is characterized by
pauses lasting more than 10 seconds with ventilation
effort associated. Obstructive hypopnea represents a
decrease in  ventilation associated with decreased oxygen
saturation and awakening. An accepted diagnosis of OSA
is the apnea-hypopnea index above 5 and symptoms of
excessive daytime sleepiness [10].

Primary anomaly of these patients is a small pharyngeal
anatomical region. Thus during the period of wakefulness a
greater resistance opposes ventilation and cause negative 

pressure during inspiration. Mechano-receptors located in the
laryngeal area respond to this negative pressure by increasing
the activity of muscles that cause dilatation of the airways 
during wakefulness. But during sleep the collapse of 
pharyngeal area appears intermittently due to the loss of this
compensation mechanism. During the apnea or hypopnea
episode, hypoxemia and hypercapnia stimulate the ventilation
effort causing awakening [13].

Central apnea syndrome (CSA) represents the episode
pause of ventilation due to the loss of ventilation drive. It
is characterized by a pause in the ventilation greater than
or equal to 10 seconds, which is not associated with
increased respiratory effort. In general more than 5 similar
episodes per hour are considered abnormal. CSA is 
diagnosed when there are  more than 5 episodes of apnea
per hour during sleep and frequent awakenings, and / or
somnolence during the day. Although there is no absolute
standard, studies for CSA require that more than 50%, or
in some cases more than 80% of the episodes to be due to
CSA, given that CSA may be associated with OSA [6].

Epidemiologic studies have confirmed OSA in patients
with an increased prevalence of hypertension, diabetes 
mellitus, obesity and ischemic cardiovascular disease. Also
the majority of deaths in patients with OSA are of cardio-
vascular nature.

In an unselected group of patients with OSA, the 
incidence of hypertension was 78%, with most receiving
positive pressure ventilatory support. Prevalence of left 
ventricular hypertrophy was 12.4%. Apnea hypopnea index-
correlated with body mass index, systolic 24 hours and left
ventricular mass (LV). Diastolic dysfunction was identified
in 37.2% of subjects and no correlation has been demon-
strated in any of the parameters of sleep apnea [15].

In another group of patients, asymptomatic LV 
dysfunction was identified in 50.4% patients (determined
by using Tei index). In the same group QRS complex 
fragmentation was found in 61%,this anomaly of the ECG
predicts asymptomatic LV dysfunction in an univariate
regressive analysis [12].

Few studies on the characterization of OSA in the 
population with cardiovascular pathology were made 
however, a prevalence of 2 to 3 times higher than the 
population without cardiovascular pathology was observed.

Patients with OSA show decreased heart variability
associated with worse long term prognosis.

Obstructive Sleep Apnea is associated with left 
ventricular remodelling, which can be either concentric or
eccentric. Determining parameters of LV function using
speckle tracking method shows major differences between
the groups. The ratio E '/ A' was negatively correlated with
LV mass index and relative wall thickness, while the ratio E
/ E 'was positively correlated with LV mass indexed to body
surface area. Diastolic dysfunction was the strongest partici-
pation in the group with concentric hypertrophy [10].

A special group of patients is the people with acromegaly
who are diagnosed with sleep apnea in a proportion of up to
81%, with a frequency of 90% of diastolic dysfunction 
compared with 30% in one batch control subjects.
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In recent works on complex echocardiographic evalua-
tion in SAS,  most patients present decreased circumferential
strain in the three myocardial layers compared with control
subjects. Adaptive ventilation also increases effort capacity,
LV ejection fraction (LVEF), but does not influence end-
diastolic LV diameter [3].

In coronary patients after an acute myocardial infarction,
even after complete and early revascularization, a subgroup of
patients experiences sleep apnea, which is associated with
prolonged episodes of myocardial ischemia, less myocardium
saved, more important myocardial remodelling. These
patients have a high risk of developing heart failure later.
Suppression of sleep apnea through positive pressure 
ventilation in the early phase of myocardial infarction may
reduce the incidence of ischemic heart failure.

In patients with impaired sleep there were found the 
following changes: increased heart rate, lower E / A ratio.
Patients with E '<10 cm / s and E / A <0.8, had lower 
levels of oxygen saturation. Echocardiographic imaging in
patients with sleep apnea has a high degree of difficulty, it is
adequate only in 70% of them. Systolic dysfunction was 
identified in 25% of subjects, while diastolic dysfunction was
found in 60% of them. Dysfunction of the right ventricle and
pulmonary hypertension occurred in 63%, respectively 52%
of patients. Atrial and ventricular arrhythmias had a signifi-
cant prevalence of 34%.

The use of high complexity echocardiographic indices
shows differences between patients having SAS and meta-
bolic syndrome compared to those who had only one of the
conditions or none [11].

Between SAS and fibrillation there have been demon-
strated significant correlations, especially in patients with
central apnea.

Tissue Doppler velocities values recorded in patients with
SAS are significantly lower than those of control subjects,
with following values: S: 9.30 +/- 2.60 vs 10.31 +/- 2.14, E
'10.28 +/- 3.02 vs 13.72 +/- 3.07, A '10.43 +/- 2.51 vs 9.94
+/- 2.57 cm / sec. SAS in patients with systolic dysfunction
is associated with longitudinal diastolic dysfunction, this 
association being independent of clinical and biological para-
meters. There is a longitudinal dysfunction / overactive 
radius type compensation. Changing is accompanied by LV
remodelling, with parietal thickness increase. Both described
phenomena are triggers for ischemic apoptosis and subendo-
cardium fibrosis. Exercise capacity of patients is indirectly
compounded by the presence of several echo-cardiographic
parameters affected. If the same patient has ventricular hyper-
trophy, longitudinal dysfunction, alteration of longitudinal
and radial strain, then exercise capacity drops by 60% [14].

This dysfunction of the right ventricle and pulmonary
hypertension worsens functional and vital prognosis.

Asymptomatic  atherosclerotic changes worsen and are
at the same time cumulative to LV dysfunction. Their
determination is made by measuring IMT, augmentation
index and pulse wave velocity. Many patients have plaques
of variable complexity, their prognostic impact in patients
with sleep apnea and correlation with asymptomatic LV
dysfunction are poorly studied  [9].

The first methods to treat OSA are surgical. Surgical
therapy includes a variety of upper airway procedures like:
nasal procedures (septoplasty, functional rhinoplasty, nasal
valve surgery, turbinate reduction, nasal polypectomy),
oropharyngeal and nasopharyngeal procedures (uvulopalato-
pharyngoplasty, tonsillectomy, adenoidectomy, palatal
implants), hypopharyngeal procedures (tongue reduction, 
lingual tonsillectomy, partial glossectomy), laryngeal proce-
dures (epiglottoplasty, hyoid suspension). In addition to the
general sleep evaluation described above, patients should be
evaluated for eligibility for surgery. This evaluation should
include an endoscopic examination to identify possible 
surgical sites, an assessment of any medical, psychological or
social comorbidities that might affect surgical outcome, and
a determination of the patient's desire for surgery [2].

CONCLUSIONS

The patient should be counselled on the surgical options,
likelihood of success, goals of treatment, risks and benefits of
the procedure, possible side effects, and complications and
alternative treatments. Evaluation for the primary treatment
can be considered in patients with mild and medium OSA
who have severe obstructing anatomy that is surgically 
correctible (e.g. tonsillar hypertrophy obstructing the 
pharyngeal airway). Surgical procedures may be considered as
a secondary treatment for OSA when the outcome of CPAP
therapy is inadequate, such as when the patient is intolerant
to CPAP, or CPAP therapy is unable to eliminate OSA. 
Tracheostomy can eliminate OSA but does not appropriately
treat central hypoventilation syndromes.
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