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Abstract

Obstructive sleep apnea syndrome (OSAS) is one of the most common conditions that occur
during sleep. OSAS involves the existence of at least 5 breathing breaks of at least 10 seconds
in a sleeping hour.

OSAS etiologic factors are numerous, the most important being the increased body weight of
patients (a high percentage of 50% of patients with OSAS with different degrees of obesity),
age (OSAS is diagnosed in middle-aged people), craniofacial deformities, multiple pathologies
leading to narrowing of the upper airways, gender (is more common in men), genetic causes
(more common in black and Hispanic people), alcohol, tobacco, hypnotic and sedative
medications.

Symptoms of OSAS are characterized by daytime and night-time symptoms. Of the daytime
symptoms, patients frequently report headache and morning fatigue, daytime somnolence,
memory impairment and concentration. Of the nocturnal symptoms, the most common
symptoms experienced by patients are snoring and repeated episodes of apnea. Patients also
report nocturia, polakiuria, decreased libido, symptoms that are often attributed to other
pathologies. Due to concentration disturbances and low cognitive performance among
patients with OSAS, they will experience a decrease in work capacity, which is reflected by the
loss of work, reflected by the decrease in the number of working days.

OSAS treatment is complex, different depending on the severity of the disease and the
existing comorbidities of the patient.

Keywords: obstructive sleep apnea syndrome, PAP.

Rezumat

Sindromul de apnee in somn forma obstructiva (SASO) este una din afectiunile cele mai
frecvente apdrute in timpul somnului. SASO presupune existenta intr-o ora de somn a cel putin
5 pauze respiratorii, cu o durata de cel putin 10 secunde

Factorii etiologici ai SASO sunt numerosi, cei mai importanti fiind greutatea corporala crescuta
a pacientilor (un procent ridicat, de 50% din pacientii cu SASO avand diferite grade de
obezitate, varsta (SASO este diagnosticata la persoanele de varsta medie), deformarile cranio
-faciale, multiple patologii ce determina ingustarea cailor aeriene superioare, sexul (este mai
frecventa la barbati), cauze genetice (mai frecventa la rasa neagra si hispanici), consumul de
alcool, tutun, medicamente de tipul celor hipnotice si sedative.
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Simptomatologia SASO este caracterizata de simptome diurne si nocturne. Dintre simptomele
diurne pacientii relateaza frecvent cefalee si oboseala matinala, somnolenta diurna, tulburare
de memorie si concentrare. Dintre simptomele nocturne, cele mai frecvente simptome
manifestate de pacienti sunt sforaitul si episoadele repetate de apnee. De asemenea,
pacientii relateaza nicturie, polakiurie, scaderea libidoului, simptome care de cele mai multe
ori sunt puse pe seama altor patologii. Datorita tulburarilor de concentrare si a performantelor
cognitive scazute ce apar in randul pacientilor cu SASO, acestia vor prezenta scaderea
capacitatii de munca, fapt care se reflecta prin afectarea locului de munca, reflectat prin
scaderea numaruluide zile lucratoare.

Tratamentul SASO este complex, diferit in functie de severitatea bolii si de comorbiditatile

existente ale pacientului.

Cuvinte cheie: sindromul de apnee in somn forma obstructive, PAP.

Classification, Etiological Factors and
Symptomatology

Obstructive sleep apnea syndrome (OSAS) is
one of the most common conditions that
occur during sleep. OSAS involves the
existence of at least 5 breathing breaks of at
least 10 seconds in a sleeping hour. In OSAS,
during inspiration there is a critical pressure
that exceeds the capacity of the dilated
airway muscles, which will lead to the
collapse of the upperairways.

The OSAS classification is performed using
the HAI (hypopnea-apnea index) that
measures the number of breath pauses in
one hour, in conjunction with the degree of
blood oxygen desaturation. Therefore, if HAI

has a value of between 5 - 15, OSAS is
classified as being mild, if the HAl has a value
between 15 - 30, then OSAS is considered as
moderate and a value of the HAI is greater
than 30, it will determine the classification of
OSAS as severe'. The high prevalence of
OSAS in the population attracts an alarm
because left untreated; it can lead to multiple
complications such as brady-rhythm
disorders and tachyarrhythmia disorders,
heart failure, stroke, diabetes, dyslipidae-
mia, neuropsychiatric disorders, even death
sudden.

OSAS etiologic factors are numerous, the
most important being the increased body
weight of patients (a high percentage of 50%
of patients with OSAS with different degrees
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CPAP

During the use of CPAP,
the airways remain
unobstructed due to the
pressured air that
maintains them open.

(15)

Image 1: The effect of CPAP on the airways
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While, during the expiration, the
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Image2: How EPAP works *”

of obesity), age (OSAS is diagnosed in
middle-aged people), craniofacial
deformities, multiple pathologies leading to
narrowing of the upper airways, gender (is
more common in men), genetic causes (more
common in black and Hispanic people),
alcohol, tobacco, hypnotic and sedative
medications.

OSAS is most commonly determined by the
reduction in size of the upper airways due to
numerous causes such as macroglossia,
amygdala hypertrophy, deviated nasal

septum, craniofacial abnormalities,
existence of fat deposits on the neck?. Also,
a number of systemic diseases are
mentioned, such as acromegaly,
myxoedema, mucopolysaccharidosis,
neoplastic diseases that cause infiltration of
soft tissue in the neck, thus contributing to
the narrowing of the airways, which
increases their resistance, later resulting in
their collapse®.

The upper airways are kept open by the

action of several muscles in the throat, which
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have a role in the propulsion of the hyoid
bone, but also in the modulation of airway
resistance during sleep . The neck dilator
muscle that was most investigated is the
genioglossus muscle, its structural
modifications being described using
Remmers electromyography in 1978. In this
regard, it was demonstrated that at the
beginning of apnea the activity of this muscle
is low and then the micro-awakenings, which
denote the end of the apneic episode,
increase the tone of the dilator muscle of the
throat, thereby restoring the permeability of
the airways"®?.

Symptoms of OSAS are characterized by
daytime and night-time symptoms. Of the
daytime symptoms, patients frequently
report headache and morning fatigue,
daytime somnolence, memory impairment
and concentration. Of the nocturnal
symptoms, the most common symptoms
experienced by patients are snoring and
repeated episodes of apnea. Patients also
report nocturia, polakiuria, decreased libido,
symptoms that are often attributed to other
pathologies.

Due to concentration disturbances and low
cognitive performance among patients with
OSAS, they will experience a decrease in
work capacity, which is reflected by the loss
of work, reflected by the decrease in the
number of working days. Also, through
increased daytime sleepiness, which

reduces patients' alertness, studies have
highlighted the high number of road
accidents caused by patients affected by
OSAS. In this respect, in England, 20% of road
accidents are caused by patients with
OSAS", especially those who are in an
advanced state of the disorder. Since OSAS is

an autoimmune condition®

, its diagnosis and
treatment should be as prompt as possible to
prevent the development of its
complications”, while also contributing to

the major reduction of road accidents"**".

Therapeutic options of obstructive
sleep apnea syndrome (OSAS)

OSAS treatment is complex, different
depending on the severity of the disease and
the existing comorbidities of the patient. The
standard treatment option is to use PAP.
Along with this, surgical interventions in the
ENT sphere and the use of mandibular
prostheses can be used. At the same time,
adjuvant measures are necessary such as
weight loss, rules on sleep hygiene, smoking
avoidance, alcohol consumption avoidance,
and hypnotic, sedative drugs.

1. PAP Therapy: The golden treatment of
OSAS, the PAP therapy, was introduced in
1971 in the USA™. This implies the supply of
positive air pressure (PAP) with the help of a
device, thereby causing upper airway to be
maintained open**?,
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DRM - Device for
" repositioning of the
mandible

I
Airway obstruction

DRM increases the airflow

(15)

Image 1: The effect of CPAP on the airways

Image4: Opening of the airways by using UPPP

Depending on the mode of supply of pressure
there are several types of devices: CPAP, with
which the pressure is supplied continuously,
Auto-PAP, the pressure being determined by
auto-titrating and BiPaP, which uses two
pressures, one with a high value, being
represented by inspiratory pressure and
lower pressure, representing expiratory
pressure™®*?,

Auto-PAP provides different positive
pressure, gradually being monitored by
pressure sensors at the chest level, unlike
CPAP that provides the same pressure during
sleep™”. Thus, patients under treatment with
the Auto-PAP device, by receiving pressures

of about 2.2 cm H,0 smaller than those using
CPAP, have a better compliance to the
treatment, having a record of the average
hours recorded per night of PAP using
increased by 0.2 hours/ night"®**?%,

EPAP (nasal expiratory positive airway
pressure) is another treatment alternative
for patients who do not tolerate CPAP“",
being particularly recommended for patients
with mild and moderate OSAS"”?, while CPAP
is recommended for patients with moderate
and severe OSAS form”?¥ and rarely for mild
OSAS form"®.

PAP treatment results in improvement of
OSAS by decreasing the number of apnea
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episodes, hypoxemia correction, decrease in
snoring, slight decrease of blood pressure
(by 3.3-3.4 mmHQg)?****, decrease in daytime
sleepiness®”?®, alongside the increase in the
quality of life"*?*?*?* The use of PAP for 3
months led to a decrease in insulin
resistance®® *®” improvement in pro-
coagulant status® and of inflammatory
changes®”, increased survival rate of
patients by reducing the risk of recurrence of
atrial fibrillation®® **, removal of sinus
bradycardia®?, improvement of left
ventricular dysfunction after 1 year of PAP

©® “all of which led to an increase in the

use
patients' quality of life, prevention of disease
complications, along with a lower rate of
hospitalization®”. Cerebral MRI in OSAS
patients revealed grey matter decrease in
the hippocampus, left parietal lobe, right
anterior and parietal gyrus, but using CPAP
for 3 months and for longer than 6 hours/ day
was found to increase the grey matter at the
level of the hippocampus and frontal lobe,
these being clinically manifested by
improvements in memory, in attention,
executive and constructive function, and
improved sleep®®*?,

Although PAP is the optimal OSAS treatment,
a percentage of 5-50% of patients
discontinues treatment or refuses its use in
the first week of use. In order to increase
patients' compliance with PAP treatment, itis
necessary to have specialized medical staff,

both at the beginning of the treatment and
throughout its use, to explain and monitor
the occurrence of possible adverse
complications of the PAP device, along with
the psychological support for the patients*”
“Y_In this respect, it has been demonstrated
that close monitoring of patients with OSAS
has led to an increase in patient compliance
with this type of treatment“?, increasing by
about 35 minutes/ night the PAP device hours
of use™.

As side effects that may occur during PAP

treatment we mention: claustrophobia“* *”,

gingival bleeding"“®, nasal ulceration,
sneezing®”, nasal mucosal dryness, eye and
faceirritation, rhinorrhea.

2. Mandibular prostheses: Another OSAS
treatment is represented by mandibular
prostheses. They play a role in stabilizing the
jaw and the hyaline bone, positioning the
mandible to the front, thus preventing their
posterior movement when the patients
adopt the supine position“® * ** They
determine the increase in the diameter of the
CAS, predominantly in the velopharyngeal,
determining especially in width, compared to
the anterior-posterior diameter“®, thus
preventing the collapse of the upper
airways"®°0h,

Mandibular prostheses are recommended for
patients with moderate or mild OSAS, not
recommended for patients with severe OSAS

or with heart disease®. They have a role in
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The radiofrequency
energy is
concentrated at the
base of the tongue
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Image5: Radio frequency ablation for the treatment of OSAS (radiofrequency energy at the base of the tongue,

(70)

Blocked
airways

Deviation _—

of the airflow

4 y FoU?th/a?

intercostal region
7 4

Image 6: Tracheostomy as a treatment method for OSAS””

Image 7: Neuro-stimulation as treatment method for OSAS 7

reducing snoring®”, but also its intensity by
approximately 3dB, reducing the daytime
sleepiness™”, decreasing the HAI. By
providing the mandible advance with every 2
mm, a HAIl decrease of approximately 20% is
obtained, but starting with the mandibular
uptake by 50%, side effects are noticed to
appear®** such as mandibular pain, hyper
salivation, dental pain®®, impaired
temporomandibular joint®®.

The use of mandibular prostheses initially

(33)

involves consulting the dentist for the
detection of diseases such as enantiosis,
periodontitis, temporomandibular joint

(49,50)

disorders which contraindicate their use,
and subsequently during treatment it is
necessary to have dental medical check-ups
periodicat 6 and 12 months thereafter.

3. Surgical interventions: The OSAS
diagnosis also involves conducting an ENT
consultation to detect the causes of
obstruction of the upper airways. The most
frequent surgical interventions in the ENT
area are uvulopalatopharyngeoplasty,
septoplasty, polypectomy, tonsillectomy,
diminishing the base of the tongue,
reduction ofthe nasal cortex hypertrophy.
Uvulopalatopharynoplasty (UPPP) reduces
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the HAI by 50%"”, reduces daytime
sleepiness, reduces snoring®®, thereby
causing improvement in sleep disturbance
and clinical symptomatology of patients with
OSAS. It involves the excision of the uvula
and the back of the palate, thus increasing
the retropalatin space®®. Possible
postoperative complications are the
occurrence of hemorrhage, dysphagia,
velopalatine insufficiency, dry mouth,
nasopharyngeal stenosis®”. Along with
classical UPPP, the laser UPPP can also be
performed by performing palatine and uvula

Y with effectiveness on the

laser incisions
HAI, resulting even in its normalization in
19% of patients with OSAS, along with
snoring.

Clinical trials have demonstrated the
superior therapeutic efficacy of
simultaneous application of multiple surgical
techniques in the upper airways™’, these
being especially applied in advanced stages
of the disease®”. Thus, UPPP may be
associated with tonsillectomy or
radiofrequency ablation applied at the base
of the tongue, but also associated with

(63)

genioglossus muscle suspension, resulting in
significant improvements in patient
symptomatology, reduction of snoring in
75% of patients, decrease in daytime
sleepiness and of the HAI®”.

Other surgical procedures used are the
suspension of the initial hyoid bone in the

lower mandible and then the upper limb of
the thyroid cartilage, having the effect of
decreasing daytime sleepiness but also
reducing the severity of OSAS, its objective
being the decrease of HAI®®.

Another surgical procedure used in ENT
surgery is radiofrequency ablation, a
minimally invasive procedure, applied in
several therapeutic sessions, using radio
waves with frequencies in the range of 300
KHz - 1IMHZz®". These, by heating, act on the
submucosa, decreasing the size of tissues'®.
It can be applied in nasal corneal
hypertrophy, tongue and tonsil hypertrophy,
along with corneal rhinitis, thus causing
reduction of HAl and daytime sleepiness®®”.
An invasive treatment method, applied only
to patients with severe OSAS, but also to
those with multiple comorbidities such as
morbid obesity, severe cardiac pathology,
craniofacial malformations is tracheostomy,
the purpose of which is to increase the
dimensions of the upper airways. It plays a
role in the removal of apnea episodes, the
decrease in somnolence (Thatcher, Maisel,
2003), but it is marked by the occurrence of
pulmonary and local infections with increased
risk of post-operative bleeding”*".

In 2014 in the USA, the FDA approved a new
OSAS treatment method, which by
stimulating the hypoglossal nerve
determines the increase of the activity of the
genioglossus muscle, thereby causing the



General Reviews

opening of the upper airways. This surgical
procedure is applied to patients affected by
moderate and severe forms of OSAS,
determining the decrease of the HAI by 68%,
of the daytime sleepiness. The therapeutic
procedure consists of mounting an electrode
in the hypoglossal nerve, a pressure sensor
between the internal and external intercostal
muscles, a neuro-stimulator in the right
infaclavicle region. The pressure sensor has a
role in monitoring ventilatory efficiency.
When it detects difficulties in ventilation, the
neuro-stimulator will transmit impulses to
the hypoglossal nerve, causing it to increase
the muscular activity of the genioglossus"?,
thus opening the airways. As side effects,
there may be difficulties in installing the
neuro-stimulator, pain in the incision, but
also the decrease in the muscularity of the
tongue in the first 2 to 3 weeks post-
surgery'?.

The frequent association of OSAS with
psychiatric pathology, such as depression,
has led to monitoring the effect of the
medication on these patients with OSAS. In
this respect, the beneficial effect of tricyclic
antidepressants and selective serotonin
inhibitors on depression and OSAS was
shown”” 7 Of the selective serotonin
selective inhibitors, the most studied were
Fluoxetine and Paroxetine, showing their role
in increasing the tone of the upper airway
dilatation muscles, resulting in improved HAI
in the non-REM phase, but having reduced
effects on diurnal symptoms”**”. It is known
that benzodiazepines and other sedative,
hypnotic drugs used are not recommended
for patients with OSAS because they
decrease the tone of the airway muscles,
along with the increase in the duration of the
apneic episode and of the HAI"”. Non-
benzodiazepine drugs such as zopiclone,
zolpidem and eszopiclone have similar
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therapeutic effects to those of
benzodiazepines for hypnotic and sedative
effects, but because the muscle relaxant
effect is weaker, it allows them to be used for
short-term OSAS and insomnia patients and
are considered adjunctive in growing patient
compliance with CPAP treatment® ", Also,
psychostimulants are contraindicated in
OSAS due to the fact that they cause sleep
alteration”’’, the only licensed
psychostimulant medication being Modafinil,
used in sleeplessness due to narcolepsy,
idiopathic hypersomnia, obstructive sleep
apnea, and chronic sleep disorder caused by
working in shifts®®,

The frequent association of memory
disorders with OSAS has led to clinical trials
demonstrating the beneficial role of drugs
used in patients with Alzheimer's disease on
OSAS. Thus, Donepezil reduced HAI and
daytime sleepiness and, in combination with
Ondansetron and Fluoxetine, reduced the
HAI by 40.5%".

As adjunctive agents of OSAS therapy, anti-
inflammatory drugs such as Fluticasone,
used in allergic rhinitis, may be used to lower
HAI®”. Last but not least, measures such as
smoking avoidance and alcohol consumption
avoidance are needed in the evening,
increasing both the frequency and duration
of obstructive airway episodes, especially in
the first hour of sleep®®.

Because more than 50% of patients with
OSAS are obese, weight loss causes a
reduction in OSAS severity. Clinical trials
have shown that any weight gain of 10% will
increase the severity of OSAS by 26%.
Decreased weight is achieved according to
its degree, but also by the existence of the
associated pathology, and it can be achieved
by various therapeutic methods such as
increasing physical activity, following a food
diet, preferably done under the strict



44

guidance of the nutritionist, to prevent the
rebound effect. So, if the BMI is of 25 kg/m?
the loss of weight is done by food diet, and if
the BMI is higher than 27 kg/m? drugs can
also be indicated. The existence of a BMI
higher than 35 kg/m?* associated with other
comorbidities or the existence of a BMI
higher than 40 kg/m’ indicates the
performance of bariatric surgery'®.
Medication treatment of obesity can be
applied to patients with BMI higher than 30 or
BMI higher than 27, but other existing
pathologies are associated such as type 2
diabetes, hypertension, dyslipidaemia. As
drugs, Lorcaserin hydrochloride, Osymia can
be used. Other drugs have been used over
the years, but have been withdrawn from the
US such as Fenfluramine, Dexfenflu-
ramine®”, Sibutramine and Rimonabant due
to the existing adverse effects®.

Decreasing body weight with bariatric
surgery is indicated for patients with morbid
obesity (BMI > 40kg/m?®) or with BMI > 35
kg/m? but who also have other serious
comorbidities"®. There are several reversible
surgical methods, being classified on
account of being reversible, such as
implantation of the adjustable gastric ring
and irreversible methods such as gastric
bypass, gastric sleeve, biliopancreatic
deviation. All of these surgical procedures, in
addition to weight loss, also reduce the

incidence of cardiovascular disease,

diabetes®® °%

, but are marked by the
occurrence of adverse reactions more
pronounced in irreversible interventions
such as vitamin B 12, calcium, iron, folic acid
absorption disorders, causing the need for
supplementation®.

In 2014, the FDA approved a new weight
reduction treatment for patients who did not
respond to previous obesity treatment and
who had a BMI greater than 35 kg/m? and at
least one comorbidity such as hypertension,
dyslipidaemia® ** *¥. It is the intermittent
blocking of the vagus nerve (vBLOCK), which
by intermittent stimulation of the vagus
nerve reduces the feeling of hunger, leading
to a 5-10% decrease in body weight®>*®.

Conclusions

e The aetiology of OSAS is multifactorial,
which consists of a complex interaction
between the anatomical and
neuromuscular factors, which determines
the collapse of the upper respiratory
tract.

e There are now different treatment
options for effective OSAS management.
CPAP is very effective in controlling
symptoms, improving the quality of life,
and reducing the clinical consequences of
sleep apnea, andisindicated as afirstline
of treatment. Bi-PAP and Auto-CPAP may
be useful for patients who do not tolerate
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CPAP, but the high cost of these devices
often limits patients' access to this
treatment. Mandibular repositioning
devices can be offered as a viable
alternative to patients with mild and
moderate OSAS and those who do not
tolerate PAP. Surgical methods in the ENT
area, such as tonsillectomy,
uvulopalatopharynoplasty,
radiofrequency ablation, tonsillectomy,
correction of nasal septum deviation are
the most commonly used procedures in
the treatment of OSAS.

e Weight gain is one of the most important
determinant factors of OSAS recidivism.
Although achieving and maintaining
weight reduction is difficult, the results
are extremely beneficial. A multidiscipli-
nary approach and the implementation of
educational programs significantly
improve disease management.

e General and behavioural measures such
as weight loss, avoidance of alcohol
consumption before bedtime, body
position during sleep are the main lines to
follow in treating the disease.

e In conclusion, OSAS should be promptly
diagnosed and treated by
multidisciplinary medical teams, while
continuing to improve the treatment of
this condition, such as neuro-stimulation,
along with intermittent blocking of the
vagus nerve (vBLOCK).

Bibliography

1. "Understanding the Results: Sleep Apnea".
Retrieved 5 September 2014. - http://healthysleep.med.
harvard.edu/sleep-apnea/diagnosing-
osa/understanding-results.

2. Wellman A, et al. “Ventilatory control and airway
anatomy in obstructive sleep apnea. Am | Respir Crit
Care Med. 2004, 170:1225-1232.

3. Capistrano A, et al. “Facial morphology and
obstructive sleep apnea.” Dental Press | Orthod. 2015 Nov-
Dec; 20(6):60-7.

4. Mortimore IL, Douglas NJ. “Palatopharyngeus has

Internal Medicine 2018 vol. XV No.1 - www.srmi.ro 45

respiratory activity and responds to negative pressure in
sleep apnoeics.” Eur Respir,1996;9:773-778.

5. Susheel P. Patil, et al. “Adult Obstructive Sleep Apnea
Pathophysiology and Diagnosis” Chest. 2007 Jul; 132(1):
325.

6. Fogel RB, et al. Sleep. 2: pathophysiology of
obstructive sleep apnoea/hypopnoea syndrome. Thorax
2004,;59:159-16.

7. Nabi H, et al. “Awareness of driving while sleepy and
road traffic accidents: Prospective study in GAZEL cohort.”
Research. BMJ. 2006,;333:75.

8. Young T, et al. “Epidemiology of obstructive sleep
apnea: a population health perspective.” Am J Respir Crit
Care Med. 2002; 165:1217-1239.

9. Jennum P, Kjellberg J. “Health, social and economic
consequences of sleep-disordered breathing: a controlled
national study.” Thorax 2011, 66:560-6.

10. Vakulin A, et al. “Driving simulator performance
remains impaired in patients with severe OSA after CPAP
treatment.” ) Clin Sleep Med. 2011,7:246-53.

11. Abe T, et al. “Short sleep duration and long spells of
driving are associated with the occurrence of Japanese
drivers' rear-end collisions and single-car accidents.” |
Sleep Res. 2010; 19:310-6.

12. Gregory GA, et al. “Treatment of the idiopathic
respiratory-distress syndrome with continuous positive
airway pressure.” PubMed - NCBI". N Engl | Med. 1971 Jun
17;284(24):1333-40.

13. Virend K. Somers, et al. “Sleep Apnea and
Cardiovascular Disease.” Journal of the American College
of Cardiology Vol. 52, No. 8, 2008, pp.686-717, by the
American Heart Association, Inc., and the American
College of Cardiology Foundation, Published by Elsevier
Inc.,doi:10.1016/j.jacc.2008.05.002.

14. Tawfic S Hakim, Enrico M Comporesi. “Expiratory and
Inspiratory Positive Airway Pressures in Obstructive Sleep
Apnea: How Much Pressure is Necessary?” A Different
Point of View.”

15. http://healthysleep.med.harvard.edu/image/ 3047
height=80%.

16. Epstein LJ, et al. (Adult Obstructive Sleep Apnea Task
Force of the American Academy of Sleep Medicine).
“Clinical guideline for the evaluation, management and
long-term care of obstructive sleep apnea in adults.” ] Clin
Sleep Med. 2009 Jun 15; 5(3):263-76.

17. Stanley Ip, et al. “Auto-titrating versus fixed
continuous positive airway pressure for the treatment of
obstructive sleep apnea: a systematic review with meta-
analyses.” Syst Rev. 2012; 1: 20. Published online 2012
Mar 8.

18. Ayas NT, et al. Auto-titrating versus standard
continuous positive airway pressure for the treatment of
obstructive sleep apnea: results of a meta-analysis. Sleep.
2004 Mar 15; 27(2):249-53.

19. Smith I, Lasserson TJ. “Pressure modification for




=

;-1:—_ | B

46

improving usage of continuous positive airway pressure
machines in adults with obstructive sleep apnoea.”
Cochrane Database Syst Rev. 20009.

20. Giles TL, et al. “Continuous positive airways pressure
for obstructive sleep apnoea in adults.” Cochrane
Database Syst Rev 2006.

21. Walsh JK, et al. “A convenient expiratory positive
airway pressure nasal device for the treatment of sleep
apnea in patients non-adherent with continuous positive
airway pressure.” Sleep Med 12(2):147-152, 2011.

22. Schiza SE, et al. “Expiratory positive airway pressure
(EPAP) nasal device therapy: a welcome addition to
obstructive sleep apnea syndrome therapy.” Sleep Breath
19(3): 775-776, 2015.

23. Ballester E, et al. “Evidence of the effectiveness of
continuous positive airway pressure in the treatment of
sleep apnea/hypopnea syndrome.” Am | Respir Crit Care
Med. 1999; 159:495-501.

24. Rueda D etal. “Improving CPAP Compliance by a Basic
Educational Program with Nurse Support for Obstructive
Sleep Apnea Syndrome Patients” Sleep Science 2009;
2(1):8-13.

25. https://www.proventtherapy.com/provent-nasal-
epap-microvalve-mechanism-of-action.php

26. Dopp JM, et al. “Obstructive sleep apnea and
hypertension: mechanisms, evaluation, and management
Curr Hypertens.” Rep. 2007 Dec; 9(6):529-34.

27. Sin D, et al. “Long term compliance rates to
continuous positive airway pressure in obstructive sleep
apnea.” Chest. 2002;121:430-5.

28. US Preventive Services Task Force. "Screening for
Obstructive Sleep Apnea in Adults US Preventive Services
Task Force Recommendation Statement", 2017, JAMA. 317
(4): 407-414. doi:10.1001/jama.2016.20325.

29. Harsch IA, et al. “The effect of continuous positive
airway pressure treatment on insulin sensitivity in patients
with obstructive sleep apnoea syndrome and type 2
diabetes.” Respiration. 2004 May-Jun; 71(3):252-9.

30. Tahrani AA, et al. “Obstructive sleep apnoea and
diabetes: an update.” Curr Opin Pulm Med. 2013 Nov;
19(6):631-8.

31. El Solh AA, et al. “Haemostatic implications of

endothelial cell apoptosis in obstructive sleep apnea.”
Sleep Breath. 2008 Nov; 12(4):331-7.

32. David Filgueiras-Rama, et al. “Arrhythmias in
Obstructive Sleep Apnea: Underlying Mechanisms and
Implications in the Clinical Setting.” Pulmonary Medicine
Volume 2013.

33. Kanagala R, et al. “Obstructive sleep apnea and the
recurrence of atrial fibrillation.” Circulation 2003;
107:2589-94.

34. Fein AS, et al. “Treatment of obstructive sleep apnea
reduces the risk of atrial fibrillation recurrence after
catheter ablation.” ] Am Coll Cardiol 2013; 62:300-5.

35. NaruseY, et al. “Concomitant obstructive sleep apnea
increases the recurrence of atrial fibrillation following
radiofrequency catheter ablation of atrial fibrillation:
clinical impact of continuous positive airway pressure
therapy.” Heart Rhythm 2013; 10:331-7.

36. Arias MA, et al. “Obstructive sleep apnea syndrome
affects left ventricular diastolic function: effects of nasal
continuous positive airway pressure in men.” Circulation
2005;112:375-83.

37. Kasai T, et al. “Prognosis of patients with heart failure
and obstructive sleep apnea treated with continuous
positive airway pressure.” Chest 2008; 133:690-6.

38. Canessa N., et al. “Obstructive sleep apnea: brain
structural changes and neurocognitive function before and
after treatment.” American Journal of Respiratory and
Critical Care Medicine. 2011,;183(10):1419-1426.

39. Zimmerman ME, et al. “Normalization of memory
performance and positive airway pressure adherence in
memory-impaired patients with obstructive sleep apnea.”
Chest2006; 130:1772-1778.

40. Weaver TE. “Adherence to positive airway pressure
therapy.” Curr Opin Pulm Med 2006,;12:409-413.

41. Pamidi S, et al. “The impact of sleep consultation prior
to a diagnostic polysomnogram on continuous positive
airway pressure adherence.” Chest 2012;141:51-57.

42. Chasens ER, et al. “Claustrophobia and adherence to
CPAP treatment.” West ) Nurs Res 2005, 27:307-321.

43. Wozniak DR, et al. “Educational, supportive and
behavioural interventions to improve usage of continuous
positive airway pressure machines in adults with




General Reviews

obstructive sleep apnoea.” Cochrane Database Syst Rev
2014;1:CD007736.

44. Diagnosis and Treatment of Obstructive Sleep Apnea
in Adults.” AHRQ Effective Health Care Program. August 8,
2011.

45. Beecroft J, et al. “Oral continuous positive airway
pressure for sleep apnea: effectiveness, patient
preference, and adherence.” Chest 2003;124:2200-2208
46. Johal A, et al. “The effect of mandibular advancement
appliances on awake upper airway and masticatory
muscle activity in patients with obstructive sleep apnoea.”
Clin Physiol Funct Imaging. 2007 Jan; 27(1):47-53.

47. Ash SP, Smith AM. “Chrome cobalt mandibular
advancement appliances for managing snoring and
obstructive sleep apnea.” ] Orthod. 2004 Dec;31(4):295-9.
48. Chan AS, et al. “The effect of mandibular
advancement on upper airway structure in obstructive
Sleep apnoea.” Thorax. 2010;65:726-32.

49. Magliocca KR, Helman JI. “Obstructive sleep apnea:
diagnosis, medical management and dental implications.”
JAm Dent Assoc. 2005 Aug; 136(8):1121-9.

50. Raghavendra Jayesh S., Wasim Manzoor Bhat.
“Mandibular advancement device for obstructive sleep
apnea: An overview.” | Pharm Bioallied Sci. 2015 Apr;
7(Suppl 1): 5223-5225.

51. Rodriguez-Lozano FJ, et al. “Sleep apnea and
mandibular advancement device. Revision of the
literature.” Med Oral Patol Oral Cir Bucal. 2008 Sep
1,13(9):E549-54.

52. Gauthier L, et al. Efficacy of two mandibular
advancement appliances in the management of snoring
and mild-moderate sleep apnea: a cross-over randomized
study. Sleep Med 2008; 10: 329-336

53. Lobbezoo F, et al. “Effects of an oral appliance with
different mandibular protrusion positions at a constant
vertical dimension on obstructive sleep apnea.” Clin Oral
Investig 2010; 14: 339-345.

54. Kato J, et al. “Dose-dependent effects of mandibular
advancement on pharyngeal mechanics and nocturnal
oxygenation in patients with sleep-disordered breathing.”
Chest 2000, 117:1065-1072

55. Karsten M. Fritsch, et al. “Side Effects of Mandibular
Advancement Devices for Sleep Apnea Treatment.”
American Journal of Respiratory and Critical Care Medicine
Vol. 164, No. 5 | Sep 01, 2001.

56. http://www.uofmhealth.org/conditions-
treatments/brain-neurological-conditions/non-surgical-or-
dental-alternatives-cpap

57. Akram Khan, et al. “Uvulopalatopharyngoplasty in the
Management of Obstructive Sleep Apnea. The Mayo Clinic
Experience.” Mayo Clin Proc. 2009 Sep; 84(9): 795-800.
58. Richard W, et al. “One stage multilevel surgery
(uvulopalatopharyngoplasty, hyoid suspension,
radiofrequent ablation of the tongue base with/without
genioglossus advancement), in obstructive sleep apnea

Internal Medicine 2018 vol. XV No.1 - www.srmi.ro 47

syndrome.” Eur Arch Otorhinolaryngol 2007;
264:439-444.

59. Christine H. J. Won, et al. “Surgical Treatment of
Obstructive Sleep Apnea Upper Airway and
Maxillomandibular Surgery.” Proceedings of the American
Thoracic Society Vol. 5, No. 2 | Feb 15, 2008

60. Fairbanks DN. “Uvulopalatopharyngoplasty
complications and avoidance strategies.” Otolaryngol
Head Neck Surg 1990; 102:239-245.

61. Ferguson K, et al. “A randomized trial of laser-assisted
uvulopalatoplasty in the treatment of mild obstructive
sleep apnea.” AmJ Respir Crit Care Med 2003;167:15-19
62. http://www.portaldootorrino.com/tratamento-
cirurgico.php?id=13

63. Bowden MT, et al. “Outcomes of hyoid suspension for
the treatment of obstructive sleep apnea.” Arch
Otolaryngol Head Neck Surg 2005; 131:440-445.

64. Friedman M. Ibrahim et al. “Combined
uvulopalatopharyngoplasty and radiofrequency tongue
base reduction for treatment of obstructive sleep
apnea/hypopnea syndrome.” Otolaryngol Head Neck Surg
2003;129611-621

65. Isabel Vilaseca, et al. “Usefulness of
Uvulopalatopharyngoplasty with Genioglossus and Hyoid
Advancement in the Treatment of Obstructive Sleep
Apnea.” Arch Otolaryngol Head Neck Surg. 2002;
128(4):435-440.

66. Baisch A, et al. “The effect of hyoid suspension in a
multilevel surgery concept for obstructive sleep apnea.”
Otolaryngol Head Neck Surg 2006, 134:856-861.

67. Farrar J, et al. “Radiofrequency ablation for the
treatment of obstructive sleep apnea: a meta-analysis.”
The Laryngoscope. 118 (10): 1878-83. October 2008.

68. Sapci T, et al. “Radiofrequency treatment for inferior
turbinate hypertrophy.” Kulak Burun Bogaz Ihtis Derg.
2011 Jan-Feb; 21(1):56-60.

69. Macario Camacho, et al. “Comprehensive review of
surgeries for obstructive sleep apnea syndrome.” Braz. |
otorhinolaryngol. vol.79 no.6 Séo Paulo Nov./Dec. 2013

70. http://scottrobertsonmd.com/sleep-apnea

71. https://amgtratate.blogspot.ro/2016/08/nursing-
orl-c7-traheotomia.html|

72. Nisha Aurora, et al. “Practice Parameters for the
Surgical Modifications of the Upper Airway for Obstructive
Sleep Apnea in Adults Sleep.” 2010 Oct 1; 33(10):
1408-1413.

73. Thatcher GW, Maisel RH. “The long-term evaluation of
tracheostomy in the management of severe obstructive
sleep apnea.” Laryngoscope. 2003 Feb; 113(2):201-4.

74. Maurer T, et al. “Operative technique of upper airway
stimulation: an implantable treatment of obstructive sleep
apnea.” Oper Tech Otolaryngol 2012; 23:227-233

75. Sindhu Ramchandren, et al. “Hypoglossal nerve
conduction findings in obstructive sleep apnea Muscle
Nerve.” Muscle Nerve. 2010 Aug; 42(2): 257-261.



48

76. Nathan Seppa. “Pacemaker treats sleep apnea,
Experimental device works for many patients who can't
use breathing machines.” Sciencenews, magazine of the
society for science & the public, January 9, 2014.

77. Taryn Heck, Monica Zolezzi “Obstructive sleep apnea:
management considerations in psychiatric patients”.
Neuropsychiatr Dis Treat. 2015; 11: 2691-2698.

78. Smith SS, Dingwall K, Jorgenson G, Douglas ].
“Associations between the use of common medications
and sleep architecture in patients with untreated
obstructive sleep apnea.” | Clin Sleep Med. 2006;
2(2):156-162.

79. Kraiczi H, et al. “Effect of serotonin uptake inhibition
on breathing during sleep and daytime symptoms in
obstructive sleep apnea.” Sleep. 1999; 22(1):61-67.

80. Mason M, et al. “Drug therapy for obstructive sleep
apnoea in adults.” Cochrane Database Syst Rev. 2013 May
31 ;(5):CD003002.

81. Lettieri CJ, et al. “Effects of a short course of
eszopiclone on continuous positive airway pressure
adherence.” Ann Intern Med. 2009;151:696-702.

82. Valentino RM, Foldvary-Schaefer N. “Modafinil in the
treatment of excessive daytime sleepiness.” Cleve Clin J
Med. 2007 Aug; 74(8):561-6, 568-71.

83. Keating GM, Raffin MJ. “Modafinil: a review of its use in
excessive sleepiness associated with obstructive sleep
apnoea/hypopnoea syndrome and shift work sleep
disorder.” CNS Drugs. 2005; 19(9):785-803.

84. Peppard PE, Austin D, Brown RL. “Association of
alcohol consumption and sleep disordered breathing in
men and women”. | Clin Sleep Med. 2007;3:265-270.

85. Issa FG, Sullivan CE. “Alcohol, snoring and sleep
apnea.” | Neurol Neurosurg Psychiatry. 1982; 45:353-359.

86. Osama Hamdy. “Obesity Treatment & Management.”

Updated: Jan 13, 2017 - http://emedicine.medscape.com.
87. “WIN - Publication - Prescription Medications for the
Treatment of Obesity". National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK). National Institutes
of Health. Retrieved January 14, 2009.

88. www.fda.gov. (accessed on 29.07.2016)

89. Sjostrom L, et al. “Effects of bariatric surgery on
mortality in Swedish obese subjects.” N. Engl. J. Med,
2007.357 (8): 741-52.

90. Adams TD. “Long-term mortality after gastric bypass
surgery.” N. Engl. J. Med. 2007, 357 (8): 753-61.
doi:10.1056/NEJM0a066603. PMID 17715409.

91. American Society for Metabolic and Bariatric Surgery:
Bariatric Surgery Procedures -
https://asmbs.org/patients/bariatric-surgery-procedures.
92. John M. Morton, et al. “Effect of Vagal Nerve Blockade
on Moderate Obesity with an Obesity-Related Comorbid
Condition: the ReCharge Study.” Obesity Surgery May
2016, Volume 26, Issue 5, pp 983-989

93. Ikramuddin S et al. “Effect of reversible intermittent
intra-abdominal vagal nerve blockade on morbid obesity:
the ReCharge randomized clinical trial.” JAMA. 2014 Sep 3;
312(9):915-22.

94. Pavlos Papasavas, et al. “American Society for
Metabolic and Bariatric Surgery position statement on
vagal blocking therapy for obesity.” Surgery For Obesity
and Related Diseases, March-April, 2016, Volume 12,
Issue 3, Pages 460-461.

95. Sagar V. Mehta. “An Overview of How it Works and
Review of Available Literature Bariatric Times.” 2015;
12(10):14-18.

96. Scott A. Shikora, et al. “Sustained Weight Loss with
Vagal Nerve Blockade but Not with Sham: 18-Month
Results of the ReCharge Trial.” ] Obes. 2015.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


