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Abstract

Introduction: Obstructive Sleep Apnea (OSA) is a common condition with a higher prevalence in middle-aged men. Even though it is a common condition, OSA is 
frequently undiagnosed. 

Methods: This article discusses the prevalence of OSA, common signs and symptoms, complications, screening and diagnosis, and management of Obstructive 
Sleep Apnea from the current literature. 

Results: Daytime sleepiness has been reported to be a common symptom in patients with OSA. This has been shown to pose a risk to the patient especially when 
driving as it may lead to higher rate of automobile accidents. Early screening, Prompt diagnosis and appropriate management can help the patients with OSA at an early 
stage and prevent the advancement of OSA into advanced stages. 

Conclusions: Dentists and orthodontists can contribute to the health and well-being of patients with OSA by undertaking screening of such patients and referring to 
the physicians for an established diagnosis. Furthermore, with the guidance and recommendation of the patient’s physician, dentists and orthodontists can play a role in 
the management of patients with OSA.

Review Article

Obstructive Sleep Apnea - A 
Review
Ifrah Razzaq* 
General Dentist, Salman Dental Center, Hidd, Bahrain

Received: 23 August, 2021
Accepted: 06 September, 2021
Published: 07 September, 2021

*Corresponding author: Dr. Ifrah Razzaq, General Den-
tist, Salman Dental Center, Hidd, Bahrain, Tel: 00973-
34687228; E-mail: 

Keywords: Obstructive sleep apnea; 
Polysomnography; Cone-beam computed 
tomography; Continuous Positive Airway Pressure 
(CPAP); Mini-screw assisted rapid palatal expansion

https://www.peertechzpublications.com

Abbreviations

OSA: Obstructive Sleep Apnea; CPAP: Continuous Positive 
Airway Pressure; MARPE: Mini-Screw Assisted Rapid Palatal 
Expansion; RPE: Rapid Palatal Expansion 

Introduction

Obstructive Sleep Apnea (OSA) is a common condition 
affecting a high percentage of middle-aged males [1]. It is 
frequently manifested as loud snoring, nocturnal wakening, 
feeling sleepy during the day. It has also been reported that 
vehicular accidents occur due to OSA. Thus, it is a threat not 
only to the patients but also to other people. Diagnosing the 
OSA conditions at an early stage can prevent the negative 
effects of OSA on other systems of the body [1,2]. 

Prevalence

The prevalence of OSA has been reported to be 14% in men 
and 5% in women [3]. The fi ve year incidence-rates of OSA in 
middle age patients has been reported to be from 7 percentage 

to 11 percentage [4]. The prevalence of OSA in adolescents has 
been reported to range from 4% to 11%. Although OSA has a 
high prevalence, it is frequently underdiagnosed. This could 
be due to the lack of knowledge regarding the common signs 
and symptoms of OSA. An important reason for this is that 
the condition develops gradually over years, and so a person’s 
sleepiness develops gradually, almost imperceptibly. Patients 
thus do not recognize how sleepy they have become. If they do 
recognize they are sleepy, they tend to make excuses for it to 
avoid being tested and treated for OSA. 

Materials and methods

The current available literature on obstructive sleep apnea 
was searched and the information was compiled to provide a 
comprehensive review of the topic.

Signs and symptoms 

The most common symptoms of OSA are snoring and 
waking up gasping for breath in the middle of night [1]. Many 
patients do not get a good night’s sleep and thus, wake up tired 
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T Do you often feel tired, fatigued, or sleepy during the day?

O Has anyone observed you stop breathing during sleep? 

P Do you have or are you being treated for high blood 
pressure?

BANG

B Body mass index >35 kg/m2?

A Age >50 years?

N Neck circumference >40 cm?

G Gender male?

*In a perioperative setting, answering “yes” to ≥3 questions 
indicates high risk for obstructive sleep apnea. Answering 
“yes” to ≥5 questions indicates high risk for moderate to 
severe obstructive sleep apnea.

The diagnosis of OSA requires a comprehensive approach. 
Simple snoring can be distinguished from OSA by asking the 
patients more details regarding snoring and their sleep. Tishler, 
et al. reported that patients with OSA have a higher likelihood 
of loud snoring that can bother others [4]. Increased daytime 
sleepiness is another fi ndings that can help in diagnosis of 
OSA. The modifi ed Mallampati classifi cation is used for clinical 
examination for patients with OSA. This classifi cation is based 
on the risk associated with the patient for OSA. A higher grade 
for OSA classifi cation would mean an increased risk for OSA. 
The classifi cation is graded from grade 1 to grade 5 - Grade I- 
soft-palate, uvula, tonsillar-fauces, and pillars visible; Grade 
II- soft-palate, uvula, and tonsillar-fauces visible; Grade III- 
only soft palate and base of uvula visible; Grade IV-only hard 
palate visible. In addition, Epworth Sleepiness Scale is routinely 
used in clinical practice to assess sleepiness. The Epworth 
Sleepiness scale includes eight different conditions which is 
rated by the patient from 0 to 3. After the test is fi nished, the 
values are added up and the total of the score ranges from 0 to 
24. The higher the score, the higher possibility of requirement 
for medical attention. 

Clinical doctors, physicians, dentists, and dental specialists 
such as pedodontits, orthodontists can play an important role 
in identifying and screening the patients for OSA. Dentists 
often record radiographs such as lateral cephalograms which 
includes airway as a part of the diagnostic records [11]. These 
radiographs can be used as an additional aid in conjunction 
with clinical examination and screening questionnaires to 
identify any visible obstructions in the oro-naso-pharyngeal 
airway. However, in recent times it has been reported that the 
conventional two-dimensional (2D) radiographs such as lateral 
cephalograms do not adequately represent the 3-Dimensional 
(3D) structures of the head and neck and that there are errors 
in recording lateral cephalograms based on the patient’s head 
positioning [12]. Recently, 3-D radiographs such as Cone-
Beam Computed Tomography (CBCT) has been introduced 
in the dental world. CBCT is rapidly gaining popularity with 
dentists, and more specifi cally orthodontists [13]. CBCT has 
been shown to allow accurate measurements of dental, skeletal, 

and drained. Many patients with OSA report feeling sleepy 
during the day. It has been reported that the loud snoring that 
accompanies OSA also bothers the partners for the patients. 
With respect to symptoms, it is important to recognize two 
types of symptoms, those reported by sleeping partners, 
and those reported by the patients themselves. Patient may 
not recognize the symptoms, so talking to a partner about 
snoring, stopping breathing during sleep and even sleepiness 
is important. Overall, OSA has been reported to reduce the 
quality of life of patients. OSA can be manifested in different 
types such as apnea meaning complete cessation of breathing, 
and hypopnea meaning with decrease in the oxygen saturation 
in the blood. The signs of OSA such as narrow pharynx is 
important to note during dental examination. If the pharynx 
appears narrow, then it may be benefi cial to inquire about the 
symptoms of OSA.

Complications

OSA, if not treated promptly, in adolescents can give rise 
to brain damage due to insuffi ciency of oxygen in the children 
during the growing period [6,7]. This leads to negative effects 
on their focus, concentration and potential complications later 
on in life. In adults, OSA has been shown to lead to decrease 
in cognitive functioning capacity and increased incidence of 
vehicular accidents. In addition, OSA has shown to increase the 
tendency for heart-attacks, cardiac arrest, and cerebrovascular 
strokes. In addition, OSA has been found to be linked with 
the degenerative diseases such as Alzheimer’s disease as well 
as type 2 diabetes [7,8]. Other complication of OSA include 
hypertension and atrial fi brillation. 

Results and discussion

Screening and diagnosis 

The early diagnosis of OSA is important for prompt 
management and preventing the complications arising due to 
advanced respiratory obstruction. Thus, it is important that 
clinicians, whether physicians, pediatricians, pedodontists, 
orthodontists, and general dentists screen their patients for 
OSA. Several screening tools are available for diagnosing OSA. 
The American Academy of Sleep Medicine suggests that all 
adults should be screened for OSA [6]. One way this can be 
implemented is by inclusion of sleep as a part of the review 
system. The patients who are found to have positive history or 
symptoms could be screened further with clinical examination, 
radiographic, and laboratory tests. The main risk factors for 
OSA are obesity, body mass index (MNI) >35 kg/m2, positive 
family history, mandibular retrognathia, high blood pressure 
which is resistant to treatment, Congestive heart failure, Atrial 
fi brillation, Stroke, Type 2 diabetes, Polycystic ovary syndrome, 
Acromegaly and Down syndrome [9]. Screening tools such as 
the STOP-BANG questionnaire can be used by medical and 
dental specialists alike [10]. It includes

STOP

S Do you snore loudly (louder than talking or loud enough 
to be heard through closed doors)?
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and soft-tissues of head and neck [13]. As CBCT does not lead 
to magnifi cation of structures as found in the 2D radiographs, 
accurate measurements can be performed easily with the help of 
CBCT for maxilla, mandibular, airway, and temporomandibular 
joint. CBCT has also been used to identify the effects of different 
types of expansion on temporomandibular joint [14]. 

The diagnosis of OSA is done with Polysomnography 
(PSG) which is administered in a hospital in the presence of a 
technician. An alternative is Home Sleep Apnea Testing (HSAT) 
in which the testing for OSA is performed at home instead of the 
hospital [15,16]. HSAT is similar to PSG in that HSAT does not 
include EEG as a part of the testing. HSAT records the oximetry, 
airfl ow and chest movement. HSAT is a comparatively cheaper 
method for assessment of OSA compared to PSG [17]. HSAT also 
enables the diagnosis of OSA in underserved and remote areas. 
Home sleep studies vary greatly in what signals are recorded, 
and they may include all the signals that are used in sleep 
laboratory polysomnography.

Management of OSA

Continuous Positive Airway Pressure (CPAP) is the popular 
treatment option for patients with OSA. However, it has been 
reported that the treatment with CPAP should be reserved for 
patients with moderate to severe OSA. Patients who have evident 
symptoms with OSA can be provided the CPAP treatment [18]. 
It is benefi cial to provide explanation of the benefi ts of CPAP 
and the inconvenience caused by CPAP. An informed decision 
making process can be facilitated by a trial run of providing the 
CPAP equipment and allowing the patient and their partner to 
understand the treatment [19]. 

Surgical methods such as tonsillectomy or adenoidectomy 
have been suggested as a method to reduce the severity of OSA 
in adolescent patients [20]. In such patients, enlargement 
of lymphoid tissues acts as an obstruction which prevents 
the patients from breathing freely during sleep and leads 
to increased incidences of apnea [21]. In many patients, the 
enlarged tonsils shrink down in size once they pass the pubertal 
period without surgical intervention. Although effective, the 
disadvantages of this method includes surgical intervention, 
invasiveness, and potential complications involved with 
surgery. An alternative method of management of OSA includes 
orthodontic intervention to move the mandible forward with 
mandibular advancement devices [22]. The mandibular 
advancement device is made by recording the patient’s bite in 
a forward position. Such devices usually consist of an acrylic 
block and as the patient bites into the device at night, it holds 
the lower jaw of the patient in a forward position [23]. This 
leads to reduction of airway collapsibility and enlarging the 
upper airway to facilitate better breathing. 

Another method that has been proposed to increased oro-
naso-pharyngeal airway dimensions is maxillary expansion, 
also known as Rapid Palatal Expansion (RPE). It has shown 
that RPE leads to decreased nasal resistance [24]. Chang, et 
al. has shown in a recent study that the oropharyngeal and 
nasopharyngeal airway dimensions have been found to increase 
immediately after RPE [25]. However, as RPE leads to dental 

relapse in the long-term, some authors have shown concerns 
if the short-term effects of RPE on airway will also relapse in 
the long-term effects. Thus, to minimize the dental relapse 
associated with RPE and achieve more skeletal expansion, Mini-
Implant Assisted Rapid Palatal Expansion (MARPE) has been 
introduced [26,27] Mini-implants have changed the way in 
which contemporary orthodontics is practiced. Mini-implants 
have been used successfully for the treatment of complicated 
malocclusions such as open-bite and now are being employed 
for management of transverse maxillary defi ciency with 
MARPE [28]. Modifi cations of MARPE for unilateral correction 
of posterior crossbite have also been developed [29]. 

However, as MARPE is relatively a new technique compared 
to RPE, not much information is available in the literature 
regarding the long-term effects of MARPE as compared to 
RPE [26,27]. Recently Mehta, et al. showed that MARPE led to 
increase nasopharyngeal volume in the long-term compared to 
controls but there was no difference in the airway volume with 
RPE compared to controls [30]. This is an important fi nding as 
higher nasopharyngeal volume in the long-term with MARPE 
implies that the changes in airway are stable [30]. In the 
current literature, the longest follow up times available for the 
effects of MARPE are 2 years, 8 months [30]. Further studies on 
long-term follow-up would be useful in identifying the long-
term effects or RPE and MARPE on airway. However, functional 
respiratory tests such as rhinometry, rhinomanometry, and 
nasal fl ow measurements should be performed to identify 
whether increased airway volume leads to improved respiratory 
function.

Another treatment option for patients with OSA is 
advancement of maxilla and mandible with orthognathic 
surgery [31]. This method is invasive and can lead to potential 
complications associated with surgery. However, it has been 
show to predictably improve the symptoms of OSA and decrease 
the OHI index in patients with OSA. Other less invasive surgical 
interventions such as nasal septoplasty or turbinate reduction, 
have also been suggested for patients with OSA [32]. These 
procedures also help in increasing the tolerability of the patients 
to CPAP. Although CPAP is an effective treatment modality, the 
patient adherence with CPAP is not very high. Thus, different 
methods to improve the patient compliance with CPAP have 
been sought after for better treatment outcomes. Another 
option that can cure OSA is tracheostomy and it is used only 
in life-threatening situations [31]. In addition, weight loss can 
benefi t the patients with OSA who are obese. 

This article highlights the different screening, diagnostic, 
and management protocols for OSA. Even though OSA is 
managed primarily by a physician, dentists and orthodontists 
can play a role in the identifi cation and treatment of such 
patients. Recent advances in the fi eld of orthodontics have 
broadened the scope of orthodontists to involve management 
of patients with OSA. With advances in orthodontics diagnosis, 
the diagnosis of OSA will be easier in the future [33,34]. 
In addition, the application of Artifi cial intelligence for 
radiographic analysis has provided a new direction to the 
diagnosis and treatment planning process [35].
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Conclusion

OSA is a common condition with higher prevalence in 
middle-aged men. It is frequently underdiagnosed. OSA leads 
to symptoms such as snoring and waking up gasping for air in 
the middle of the night due to the reduced oxygen saturation 
in the blood. Excessive sleepiness during the day is a common 
fi nding in patients with OSA. In the presence of symptoms, 
patients with OSA should be treated promptly to prevent any 
untoward risks such as automobile accidents. Early screening 
and diagnosis can be helpful in the management of patients 
with OSA. Orthodontists and dentists can play an important 
role in the screening of the patients with OSA. In addition, they 
can work as a valuable team-member with the physician and 
work under the guidance of the physician for a comprehensive 
management of patients with OSA.
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