ISSN: 2581-5989

PubMed - National Library of Medicine - ID: 101738774

International Journal of Dental Science and Innovative Research (1JDSIR)
IJDSIR : Dental Publication Service

Available Online at: www.ijdsir.com
Volume — 3, Issue — 6, December - 2020, Page No. : 114 -120

Positioning Obstructive sleep apnea-hypopnea syndrome in Orthodontic practice: A Review

'Dr. Rony T Kondody, MDS .Department of Orthodontics & Dentofacial Orthopaedics at ESIC Dental College and
Hospital, Gulbarga.

’Dr. Arshad Hussain, Reader, Department of Orthodontics & DentofacialOrthopaedics at Al-Badar Rural Dental College
& Hospital, Gulbarga.

®Dr. Safiya Sana, Reader, Department of Orthodontics & DentofacialOrthopaedics at Al-Badar Rural Dental College &
Hospital, Gulbarga.

“Dr Rekha Reddy, MDS, Al-Badar Rural Dental College & Hospital, Gulbarga.

Corresponding Author: Dr. Rony T Kondody, MDS .Department of Orthodontics & Dentofacial Orthopaedics at ESIC
Dental College and Hospital, Gulbarga.

Citation of this Article: Dr. Rony T Kondody, Dr. Arshad Hussain, Dr. Safiya Sana, Dr Rekha Reddy, “Positioning
Obstructive sleep apnea-hypopnea syndrome in Orthodontic practice: A Review”, IJDSIR- December - 2020, Vol. - 3,
Issue - 6, P. No. 114 — 120.

Copyright: © 2020, Dr. Rony T Kondody, et al. This is an open access journal and article distributed under the terms of
the creative commons attribution noncommercial License. Which allows others to remix, tweak, and build upon the work
non commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
Type of Publication: Review Atrticle

Conflicts of Interest: Nil

Abstract
This

importance of positioning obstructive sleep apnea in

apnea syndrome. In the case of moderate to severe OSA,

review aimed to identify and summarize the CPAP s still the mainstay for the treatment. However,

oral appliances appear to be an effective non-surgical
orthodontic practice. The objectives were to understand alternative for many individuals with either snoring alone
the influence of various craniofacial factors influencing or mild conditions of OSA. Early assessment, along with
the development of this condition. The orthodontic and coordinated efforts made by the attending physician and

dentofacial orthopedic specialty involves not only orthodontist involved, a significant number of patients

teeth and correction of

concerned with moving
malocclusion but also focuses on the management of
various orofacial disorders including screening, diagnosis,
and management of obstructive sleep apnea. OSA requires
a thorough clinical examination as well as overnight
testing to determine presence and severity before initiating
treatment. Polysomnography (PSG) remains the most

reliable method in the early diagnosis of obstructive sleep

with OSA can be treated successfully with oral appliances
Keywords: oral appliances, obstructive sleep apnea,
Polysomnography

Introduction

Sleep-disordered breathing (SDB) is characterized by
increased upper airway resistance, which temporarily
interrupts pulmonary ventilation, oxygenation, and sleep

quality represents as respiratory disorders from snoring to
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various degrees of obstructive sleep apnea (OSA)."! The
orthodontic and dentofacial orthopedic specialty involves
not only concerned with moving teeth and correction of
malocclusion but also focuses on the management of
various orofacial disorders including screening and
management.

As a specialist in the field of study of the science of oro-
facial growth and development combined with in-depth
knowledge of various oral appliances, orthodontists are
well suited to collaborate and work for hand in hand with
other health practitioners in the early diagnosis and
treatment of obstructive sleep apnea.?

Obstructive sleep apnea/hypopnea syndrome (OSAHS) is
considered to be a common clinical condition that affects
a large number of populations worldwide.? It is
characterized by recurrent events of upper airway
obstruction during sleep which may involve awakening
with reduction (hypopnea) or complete cessation (apnea)
of airflow in the presence of respiratory movements.
According to the study of the American Association of
Sleep Medicine, an accurate diagnosis requires at least
five episodes of apnea/hypopnea per hour of sleep
combined with clinical signs and symptoms, the most
important of which are excessive daytime sleepiness and
loud snoring.’

By convention, apneas which are lasting for 10s or more
duration have been considered to be clinically significant
important in various patients, whereas they are the
condition of apnea which may last for 15-20s or last as
long as 1-3 min.>”

It can be classified as central sleep apnea, obstructive
sleep apnea, and mixed apnea which a combination of
central and obstructive.®

e In central sleep apnea, the airway is not blocked but

the brain or central nervous system fails to signal the
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muscles to breathe due to the instability in the
respiratory control center.

e In obstructive sleep apnea, repetitive episodes of
upper airway blockage are seen during sleep, which
results in reduce in oxygen distribution to vital organs,
and cause heart rhythm irregularities.

Prevalence

Obstructive sleep apnea syndrome condition affects an

average of 2% of adult females and 4% of adult males,

increasing as of the fifth decade of life.® OSA with or
without daytime sleepiness can be observed in a total of

9% of women and 24% of men. The majority of cases

remain undetected which corresponds to about 80% to

90% of adult patients. About 2% of preschool ages

children are affected to varying degrees.™

Pathogenesis of Obstructive Sleep Apnea / Hypopnea

Syndrome (OSAHYS)

The distinctive feature of obstructive sleep apnea

syndrome is that there will be upper pharyngeal airway

space occlusion, mainly at the level of the oropharynx.'

The resulting airway obstruction will lead to progressive

asphyxia which will continue to remain until there is brief

arousal from sleep. The immediate reason leading to the
collapse of the upper airway and associated spaces in case

OSA is the production of critical subatmospheric pressure

during inspiration which may exceed the maximum

potential of the dilator and abductor muscles of the airway
to maintain the stability of the pharyngeal airway.

The size of the upper pharyngeal airway space is reduced,

either due to fat deposition or it can be because of the

compression of the pharynx by superficial fat masses.*

High-frequency vibration due to snoring also affects the

soft tissues of the palate and pharynx that may affect the

size of the airway lumen which may aggravate the

narrowing by producing edema of the soft tissues.”***
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Chronic persistent sleeping is a common symptom
associated with obstructive sleep apnea, caused by the
interplay between multiple factors including sleep-related
issues in the tissues, enlarged tonsils, macroglossia, a
retrognathic mandible, and also various medications
include sedatives and allergic drugs.*®"’

Upper pharyngeal airway space is also being affected by
variation in hormonal level, impaired neuromuscular tone,
rostral fluid shifts, and genetic predisposition which shows
a wide

range of clinical presentation that needs

multidisciplinary and interdisciplinary = management
approach.?

Familial and Genetic Predisposition

Familial aggregation is identified as a source in some
cases of obstructive sleep apnea which was first recorded
and identified by Strohl and coworkers.”® Which was
supported by the studies of Redline S and Tishler PV who
later confirmed the influence of various factors like
inheritance and genetic.’® Genome-wide association scans
found out the susceptibility loci that show that linkage
patterns for the disorder may differ among whites and
African Americans.?**

Even though, some authors suggested the influence of
obesity, definitive conclusions on genetic underpinnings
require further in-depth investigation to define the genetic
basis of the disease.”

The importance of heritability has been demonstrated to
influence anatomical structures like the lateral pharyngeal
walls volume, tongue, and other associated soft tissue
structures in and around craniofacial areas.”® Inherited
abnormalities as well as various other factors may
influence to initiate the occurrence of disordered breathing
which is more severe during sleep.**?* Along with other
multiple factors, genetic determinants of obesity and
regional fat distribution are also important factors in the

development and pathogenesis of this condition.
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Diagnosis
Detailed medical and sleep history should be obtained
prior, and a physical examination should be performed
before initiating any treatment in a suspected case of OSA.
History of various factors that may predispose to loud and
deep snoring, apneas, choking episodes, excessive
daytime sleepiness, nocturia, severe headaches, sleep
fragmentation, or decreased or reduced concentration
should be examined’.

During clinical examination, attention should also be
given to the presence of physical characteristics, such as
large neck circumference (>17 inches in men, >16 inches
in women), an increased body mass index (30 kg/m2),
macroglossia, tonsillar hypertrophy, and
enlarged/elongated uvula.?®

Obstructive sleep apnea can be diagnosed or identified by
polysomnography. It shows a pattern of obstructive
hypoventilation, which is defined as at least 25% of total
sleep time with hypercapnia (PaCO2 .50 mm Hg)
associated with at least 1 of the following conditions. The
include (1)

thoracoabdominal motion, (3) flattening of the inspiratory

conditions snoring, (2) paradoxical
nasal pressure waveform.?’

Management of Obstructive Sleep Apnea

The therapeutic approach in treating a case of obstructive
sleep apnea

requires multidisciplinary and

interdisciplinary ~ communication  between  various

healthcare professionals, along with regular follow-up.

Basic Measures

¢ In a mild case of obstructive sleep apnea, weight loss
measures help in relieve constriction of the airway,
and also it could improve health and quality of life.

e Avoid alcohol and medication such as anti-anxiety

drugs and sleeping pills
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o Sleep on your side or stomach rather than on the back
which will prevent the tongue and soft palate to rest
against the back of the throat.

o Keep the nasal passage open while sleeping by use of
saline nasal sprays or use of nasal decongestant.

Nasal Continuous Positive Airway Pressure
Continuous positive airway pressure (CPAP) or bilevel
positive airway pressure (BiPAP) is the standard option in
treating moderate to severe cases of OSA.? It consists of
delivering, during sleep, compressed air into the airway to
keep it open, by positive pressure across the airway walls,
and pneumatic splinting effect.

CPAP can be administered through the oral, nasal, or oro-

nasal interface. The success of treating OSA with CPAP

depends greatly on individual patient acceptance and
compliance. This can fall for numerous reasons including
functioning noise, discomfort, feelings of claustrophobia,
and skin irritation. Thus, CPAP prescription requires an
explanation of benefits and medical reasons for its use.

Patients should also be informed about the function and

maintenance of equipment.?

Orthodontic Appliances

Various orthodontic treatment modalities or appliance

systems have proven to be an effective method in early

management of mild to moderate cases of OSA, and, at
the same time,

These

improve the associated craniofacial
abnormalities. include appliances like
(RME)®

constriction of maxillary arch thereby open up the airway,

rapid

maxillary  expansion which reduces the
mandibular advancement appliances (MAAs)®*, and
orthopedic maxillary protraction appliances, etc. Usage of
these appliances is truly based on the severity of the
patient's condition and compliance with the treatment.*

The effectiveness and success of these orthodontic
appliances in improving symptoms and conditions have

been attributed to enlarging the reduced pharyngeal
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airway space as well as by increasing or widening the
lateral dimension of the the velopharyngeal airway. This is
accomplished by forwarding the positioning of the
mandible and thereby reducing the collapsibility of the
pharyngeal airway.*

Stimulation of various dilator muscles especially
genioglossus muscle with the help of various advancement
appliances has also been proved to be very effective in
improving upper pharyngeal airway stabilization.*® These
forces that are

also alter wvarious neuromuscular

influencing the craniofacial skeleton and dentition,
thereby promoting a combination of overall skeletal
growth and dentoalveolar changes.

These orthodontic appliances are suggested as an efficient
alternative therapy compared to the use of CPAP in cases
of mild to moderate OSA patients, for those who do not
tolerate or adhere to CPAP, or those patients who refuse
surgical correction. They can be also used for the
treatment of patients with snoring, who do not respond to
various behavioral measures or therapy such as weight
loss or sleep position change.?%**

The design and construction of Mandibular advancement
devices (MAD) which is used for treating various cases of
OSA is solely based on a complete clinical examination of
the stomatognathic system which consists of soft tissues,
dental occlusion, masticatory muscles, and the
temporomandibular joint, etc.*® Mandibular advancement
devices will cover the occlusal surfaces of upper and
lower dentition, in turn, hold the mandible in more an
advanced position concerning the resting position. This
should be used until the severity there is a reduction of
snoring and daytime sleepiness to an acceptable or normal
level, or the patient cannot tolerate further advancement.
This function basically by widening or enlarging the

collapsed upper pharyngeal airway space by moving the
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mandible and tongue forward and then the activation of
airway dilator muscles.?

Craniofacial skeletal changes induced by various
orthodontic appliances in treating mild to moderate cases
were evaluated using cephalometric analysis which shows,
changes like retroclination of the maxillary incisors,
proclination of the mandibular incisors, increased lower
facial height, and changes in a molar relationship. Also
reducing soft-tissue edema in the pharyngeal airway area,
associating orthodontic appliances seems to result in a
decrease in palatal length and an increase in pharyngeal
area.”’

Surgical Measures

Surgery correction should be considered for severe cases
after proper clinical diagnosis and severity assessment by
various or multiple objective testing methods. It is highly
recommended for patients with severe obstructing
anatomical conditions like tonsillar hypertrophy and nasal
obstruction which block complete cessation of the airway.
Also, it can be used were other non-invasive therapies
which include orthodontic appliances that fail to control or
ineffective in treating mild, moderate, and severe cases of
airway obstruction.*®

The surgical management or treatment includes clinical
evaluation of the pharyngeal airway for detection of
various skeletal or soft tissue abnormalities like:

1. The nose and associated structures like alar cartilage
deformities, septal deviations, enlarged turbinates, nasal
floor constriction, etc.

2. The retroglossal area and the tongue for mandibular
retrognathia, macroglossia.

3. The

retrusive or deficient maxilla, deep palate.

retropalatal area for lymphoid hyperplasia,

Thus, various surgical procedures that can be used can be
further classified based on the anatomical area involved
or skeletal intra-

like intra-pharyngeal region. The
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pharyngeal surgical procedure is mainly
uvulopalatopharyngoplasty (UPPP), which is directed for
the correction of soft tissue defects of the upper
pharyngeal airway space. Hard tissue or skeletal surgery
which are widely used are maxillo-mandibular
advancement (MMA) and genioglossus advancement
(GGA) procedures. ¥4
Conclusion
Obstructive sleep apnea syndrome is one of the most
common breathing disorder which is seen, with severe
potential pathophysiological consequences. It severely
affects the quality of life, which in turn shows increased
morbidity and mortality in affected individuals.
Assessment and early systematic diagnosis along with
coordinated efforts made by the attending physician and
orthodontist involved need a thorough and proper clinical
examination as well as overnight testing to determine
various levels severity of conditions before the start of
treatment.
Polysomnography is still considered to be the most
reliable method which is used in the early detection of
obstructive sleep apnea syndrome. In moderate conditions,
continuous positive air pressure is the mainstay along the
use of orthodontic appliances appears to be an effective
non-surgical alternative. However, very severe conditions
require early surgical intervention so that further
complications can be minimized.
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