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ABSTRACT:Obstructive Sleep Apnea (OSA) is a
syndrome which occurs due to repeated incidents of
decreased breathing or cessation of breathing during
sleep. This review article discusses the causes of
OSA. It is important to diagnose OSA at an early
stage as it has far reaching consequences. The
treatment options for the management of OSA are
discussed in detail in this review on OSA. Non-
surgical options such as CPAP, mandibular
advancement, miniscrew supported rapid palatal
expansion, and surgical options such as
tonsillectomy and maxillomandibular surgeries can
be performed for management of OSA. This review
article also discusses how weight reduction can be
beneficial for patients with OSA..
KEYWORDS:Obstructive Sleep Apnea, OSA,
positive airway pressure, oral advancement
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I. INTRODUCTION

Obstructive sleep apnea is chronic disorder
with a high prevalence in the middle aged adult
male population [1]. Patients with OSA have
repeated episodes of collapse of airway while
asleep. This contributes to the reduction of air
passage or in some cases a complete cessation of air
passage. Because of this, there is deprivation of
oxygen supplied to the tissues which leads to an
increased respiratory efforts often leading to a
disturbed sleep [2].

The diagnosis of sleep apnea is done by
evaluating the breathing patterns, along with sleep
and heart patterns while the person is asleep. The
specific  tests  performed  for  this are
polysomnography, nocturnal  cardio-respiratory
polygraphy. An index which is used very commonly
to diagnose OSA and classify it in different severity-
grades is the apnea-hypopnea index (AHI).[3] AHI
index determines the total amount of obstructive
sleep apnea events per hour.

The etiology of sleep apnea is complex. It
is understood to be multifactorial in the sense that
there are a number of factors interplaying with each

other such as the anatomic, morphologic,
neurologic, muscular, as well other factors such as
genetics or hereditary factors.[2,4] There are a
number of identified risk factors for sleep apnea.
Some of these are age, males, history of snoring,
post-menopausal women, obesity, and body-mass-
index (BMI).[4] Moreover, patients with a larger
neck diameter, decreased mandibular size,
obstruction of nose, inflamed tonsils and/or
adenoids, can be at higher risk for sleep apnea.[5] It
has been reported that patients with a larger tongue
size and a low tonus of soft palate are more prone to
developing sleep apnea. The repeated episodes of
sleep apnealeads to hypoxia and in turn can damage
the brain, cardiovascular activities, and also change
the metabolism of the body. When these condition
present clinically, it presents in a variety of
symptoms called as Obstructive Sleep Apnea (OSA)
syndrome.

1. WHY ISIT IMPORTANT TO
DIAGNOSE SLEEP APNEA

Due to sleep apnea, there is decreased
quantity of sleep and decrease quality of sleep or
fragmented sleep during the night. This leads to
daytime sleepiness which is chief symptom of OSA.
It is present in more than 3/4"of patients with sleep
apnea. As OSA progresses, the daytime sleepiness
becomes highly dangerous as it can lead to
decreased performance of the patient while working
and potential accidents at the work place.[2,6] OSA
and the daytime sleepiness can also lead to road
accidents, which can at times be fatal. Therefore, the
consequences of undiagnosed OSA are serious.[6]

OSA can lead to cognitive changes, affect
the neural activities, and cause behavioral shifts in
patients.[7] Patients with OSA feel it very difficult
to concentrate and suffer from wild mood swings
which can be accompanied with depression. OSA,
due to all these reasons can affect the quality of life
of individuals significantly.[7] OSA has been
reported to be a contributory factor in some patients
for cardiovascular conditions by causing a low level
systemic inflammation.[6] This eventually can result
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in athreogenesis although a direct cause and effect
relationship remains to be investigated. OSA has
been linked to metabolic dysfunctions leading to
resistance to insulin, diabetes, and alterations in the
lipid profile.[8] All these factors combine can also
contribute to cardiovascular health.[9] Compared
with controls, OSA affects both the morbidity and
mortality in patients compared to controls. This is
why, it is important to diagnose and mange OSA.
The diagnosis of OSA is performed by evaluation of
multiple reports by the primary doctor. With the
advances of artificial intelligence in radiographic
evaluation,[10] it would not be too long before
artificial intelligence can be utilized for the
assessment of obstructive sleep apnea as well.

1Hl. MANAGEMENT OF OBSTRUCTIVE
SLEEP APNEA

The treatment for patients with OSA is to
provide positive pressure airway treatment. This
helps in maintain the patency of the airway by
pressuring the air through the airway passage. It
prevents the pressure to reach below a certain
critical pressure and therefore prevents the airway
collapse. This is known as positive airway pressure
(PAP) therapy. It can be performed by applying a
mask either on the nose or mouth and nose while
sleeping. The pressure that is applied through the
mask can be set at different levels according to the
patients’ conditions and  the  clinicians
recommendation.

The gold standard for treatment of OSA is
the continuous positive airway pressure (CPAP)
appliance.[11] It is typically applied through the
nose. This is a non surgical method used for the
purpose of managing OSA worldwide. Using CPAP
can decrease the amount of obstructive events and
consequently reduce the OHI index of patients with
OSA.[12] The downside of CPAP is the patient
compliance. It has been reported that patient
compliance with CPAP appliance is not very high.
And this is because of the bulky appliance which is
uncomfortable for many patients and prevents them
for sleep comfortably at night. Another disadvantage
of CPAP is that it is difficult for some patients to
breathe out or exhale with CPAP appliance due to
the application of continuous high pressure.[13] For
such patients, a bilevel PAP appliance can be
used.[14] With this appliance, the pressure can be
adjusted so that there is higher airway pressure
during inhalation and lower pressure during
exhalation. It can help in the management of OSA
with a lower average pressure than the CPAP.[15]
Bilevel PAP are thus used for patients who are not
comfortable with CPAP.

Other than positive airway pressure, there

are other modes of management for OSA. Often
times, the position of the body while sleeping or the
sleeping posture leads to OSA due to the
anatomical, morphological factors.[16] In some
patients with mild OSA, changing the sleeping
posture can help them with the OSA. Such changes
may include therapy with tennis balls such that
patient does not fall asleep in supine position.
Positional beds raised at certain angles, positional
pillows to direct the patient’s posture at higher
levels than supine are available for the management
of mild OSA patients.[17]

In addition, certain oral appliance can also
be used for OSA. It is mainly used in patients who
are intolerant to CPAP and have mild to moderate
OSA. Such appliances are known as mandibular
advancement appliances.[18] These appliances
advance the mandibular jaw of the patient forward
and hold it in the forward position. These appliance
are attached to both maxillary and mandibular teeth.
The purpose of mandibular advancement appliances
is that there is relocation of the pharyngeal fat pads
away from the airway and movement of the tongue
base forward with the mandible. This helps in
increasing the upper airway dimensions laterally.
Furthermore, there is improved function of the
genioglossus muscle which is a dilator-muscle of the
upper-airway.[19] However, these appliance do
have some shortcomings such as changes in the bite
of the patient over time. In the long term it can lead
to negative effects on the patients’ teeth and may
result in proclination of mandibular incisors,
negative overjet, and decreased overbite.

Expansion of the maxillary arch has also
been investigated as a potential method for the
management of sleep apnea. Expansion of maxilla
can be performed with rapid palatal expansion
(RPE) which leads to decreased nasal resistance.[20]
However, it has been shown that expansion with
RPE leads to dental side effects such as root
resorption, and buccal gingival recession.[21]
Currently an alternative method is used for the
expansion of maxilla known as Miniscrew
supported rapid palatal expansion (MARPE).
Expansion of maxilla with MARPE has a positive
effect on the naso-pharyngeal airway volume.[22] If
has been shown with the help of CBCT that the
airway volume of the naso-pharyngeal region could
increase with MARPE as compared to expansion of
maxilla with RPE and control patients.[22] Thus,
there could be favorable effects with this technique
on airway. For patients with OSA, orthodontic
treatment options such as protraction of maxilla can
also lead to positive effects on airway as it can
increase the dimensions of upper airway.[23]
Protraction of maxilla can be done in conjunction
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with  MARPE therapy with mini implants and
elastics.24 Such treatment of moving the maxilla
forward can be performed in patients with Class 111
malocclusion in which the maxilla is positioned
posterior to the mandible.[24] It should be noted that
such methods for orthodontic treatment can lead to
changes in the bite.[25] RPE and MARPE also
cause changes in the temporomandibular joint after
expansion.[26] Although in the long run, such
changes do not affect the oral structures including
the temporomandibular joint  negatively.[26]
Unilateral expansion can also be performed for the
maxillary arch with appliances such as U-
MARPE.[27] However, the effect of such
appliances on airway is not known. Therefore such
orthodontic treatment should only be performed
with expert supervision and after a comprehensive
diagnosis of the patient’s conditions.

Surgical treatment options are also
available for patients with OSA. Tonsillectomy and
adenoidectomy are used for the management of
enlarged lymph nodes.[28] Also
uvulopalatopharyngoplasty is  performed  for
selective patients in which a part of the uvula, soft
palate, and excess tissue in oro-pharyngeal area is
resected.[29] A more invasive surgery is the
maxillomandibular advancement of the jaws. In this
surgery, both the maxilla and mandible are
advanced to produce an anterior displacement of the
tongue and increase the transverse width of the
pharyngeal area. Even though this is an invasive
surgery, the success rates with this surgical
technique are very high.

Obesity is considered as a risk factor for
OSA and thus, weight reduction has been suggested
as potential treatment option. A correlation has been
reported between the BMI body mass index and
AHI index for OSA. Weight reduction is an
effective technique for patients with OSA to
decrease the symptoms and severity of OSA.[30] In
certain situations, bariatric surgery has also been
advocated for weight reduction. Both surgical and
non surgical means of weight reduction have shown
to decrease the severity of OSA.

IV. CONCLUSION

OSA has a multifactorial etiology and
occurs due to a combination of several factors.
Diagnosis of OSA in early stages can help in
providing effective treatment to the patients. The
management of OSA can be performed by CPAP
which is the gold standard. Other therapies such as
bilevel PAP are also available for patients with
OSA. Oral appliance such as mandibular
advancement devices lead to improved upper airway
dimensions in patients with mild to moderate OSA.

Transverse expansion of maxilla with MARPE can
be utilized to increase the naso-pharyngeal airway
volume as an orthodontic option. Surgical options
such as tonsillectomy, adenoidectomy,
uvulopalatopharyngoplasty, as well as
maxillomandibular advancement can be performed
for OSA. Patients with OSA and high BMI index
should be encouraged to reduce their weight as that
can help to reduce the symptoms with OSA.
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