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Objective: In this review article, the role of the dentist in the
evaluation and treatment of snoring and Obstructive Sleep
Apnea Syndrome (OSAS) in children is described. Snoring and
OSAS in children is receiving increased awareness, with report-
ed rates approximating 10% of children who regularly snore,
and up to 4% who suffer from OSAS. OSAS in children may
have serious developmental and behavioral consequences.
Apnea Hypopnea Index (AHI) is the main outcome of the poly-
somnography test, but its diagnostic values differ from chil-
dren to adults, as do treatment approaches. Data Sources
and Study Selection: A comprehensive literature search of

publications from 1973 to 2017 in the PubMed Direct databas-
es was performed to collect information about snoring and
OSAS in children. The search was limited to peer-reviewed
articles written in English with a few exceptions in other lan-
guages. Conclusion: Dentists play a significant role in early
detection of OSAS, helping in reducing and preventing its seri-
ous consequences. A multidisciplinary treatment team, which
manages and treats OSAS, should include the dentist in addi-
tion to the sleep specialist and the ENT physician. (Quintessence
Int 201#,##:1-7; doi: ##.####/].ql.a#####)
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Pediatric sleep-related disorders are common and may
occur in up to 30% of children."? Inadequate or dis-
turbed sleep can have a negative impact on the physi-
cal as well as on the mental health of the child.>®
Sleep-related breathing disorders (SRBD) include a
wide spectrum of disorders with a severity ranging
from primary snoring to obstructive sleep apnea syn-
drome (OSAS). Snoring and OSAS in children is receiv-
ing increased awareness, with reported rates approxi-
mating 10% of children who regularly snore,>'° and up
to 4% who suffer from OSAS." There is debate whether
primary snoring predicts future OSAS'>'3 or not.'+1¢
OSAS is characterized by frequent repetitive events
of full (apnea) or partial (hypopnea) collapse and block-
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age of the upper airway for at least 10 seconds during
sleep, leading to a drop in oxygen saturation followed
by a micro arousal.'”'® General underlying mechanisms
involve sleep-induced hypotonus that causes a drop in
intrapharyngeal pressure, and narrowing of the air col-
umn during inspiration.' Adenotonsillar hypertrophy is
the most widely recognized contributor to the patho-
physiology of pediatric OSA. A combination of anatom-
ical and craniofacial factors (eg, retrognathia and
micrognathia, macroglossia or retro-positioning of the
tongue), lymphoid tissue, upper airway inflammation,
neuromuscular factors, and obesity are interactively
involved.?02!

Consequently, a ventilator effort against an
obstructed (partial or complete) airway is associated
with recurrent oxyhemoglobin desaturation and arous-
als from sleep.?? This, as mentioned above, results in
recurring episodes of obstruction. The extent of the
OSAS is measured by polysomnography test (PSG). PSG
is a laboratory test performed during sleep; its main
outcome is the Apnea Hypopnea Index (AHI), which
represents the sleep apnea severity and reflects the
average number of apnea and hypopnea events per
hour of sleep. The severity of OSAS in adults is categor-
ized by the American Sleep Disorder Association,?
according to the patient’s AHI as following:

mild OSAS, 5 to 15 AHI
« moderate OSAS, 15 to 30 AHI

severe OSAS, more than 30 AHI.

However, for children, the thresholds are lower:
mild OSAS, 1 to 5 AHI

« moderate OSAS, 5 to 10 AHI
severe OSAS, more than 10 AHI.

PSGs have several drawbacks, especially price, time,
and long waiting lists, and it is not universally available.
Nocturnal pulse oximetry is a valuable, immediate, low-
priced screening option for SRBD in children. Dentists
may use nocturnal pulse oximetry for this purpose.?+?>
However; pulse oximetry is inferior to PSG and is not
sufficient for a final diagnosis of OSAS.2¢ Additionally,
video observations and documentations are very useful

tools for recording children during sleep and observing
sleep apnea.?” Another tool that may help in identifying
of SRBD in adults, and in children as well, are built-in
scaled questionnaires, such as the Epworth Sleepiness
Scale (ESS) in adults,?® or pediatric sleep questionnaires,
which have been found to be useful and beneficial in
identifying SRBD in children or in monitoring improve-
ment after treatment.?%3°

In adults, OSAS has many consequences, such as
cardiovascular morbidity,' stroke,?? and daily tiredness.
Unfortunately, OSAS studies in children are rather lim-
ited, and the etiology, clinical presentation, and compli-
cations, as well as the mechanism and management of
this disorder, are less well established.

CLINICAL PRESENTATION OF OSAS
AND ITS CONSEQUENCES IN
CHILDREN

Most studies deal with toddlers, preschool-, and school-
aged children, and relate to the major cause of sleep
apnea in children as mainly derived from the ade-
notonsillar size.3® The nasopharyngeal airway is the
narrowest at 4.5 years of age, mostly due to adenoidal
structures affecting upper airway patency. The ade-
noids reach their greatest size at 7 to 12 years.3* In
addition, age 12 is considered to be an age at which
90% of face development is completed.?® Therefore,
while no age limits were determined for childhood in
the definition of SRBD, 12 years of age is referred to as
an acceptable childhood SRBD cut off point, deter-
mined due to tonsils and adenoids size, which have a
major role in children’s SRBD.3334

The presentation of SRBD in children differs from
adults. Among children, even a significant SRBD may
manifest only by brief obstructing events, without a
clinically significant drop in blood oxygen levels.3%37
Children may also compensate by having frequent brief
awakenings to reestablish the airway, resulting in frag-
mented sleep.3®

Despite the above findings, children’s breathing
disorders during sleep are related to the following
short- and long-term physical and mental impairments:
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- Nocturnal disorders: snoring, non-relaxed sleep,
difficulty in breathing through the nose, hissing,
and bedwetting.>®

+  Neuropsychologic disorders: difficulty concentrat-
ing, attention deficit disorder, hyperactivity that
may be associated with apathy, difficulties at
school, daily fatigue, and sometimes shyness.3%40
Wong et al*' found increased risk of addiction to
alcohol and drugs in adults who were diagnosed in
childhood with sleep disorders.

« Metabolic and cardiovascular disorders: pulmonary
hypertension,*? insulin resistance, and increase in
inflammatory mediators has been reported in child
populations.***¢ However, these disorders may be
connected to frequently accompanied obesity.*

«  Growth and facial development variations: nearly
50% of growth hormone secretion occurs during
the third and fourth non-REM sleep stages. Growth
hormone decrease due to disturbed sleep®® may
lead to failure to thrive.>' Additionally, over the
years, children may possibly develop abnormal
facial characteristics, such as elongated face, small
chin, overcrowded teeth, high and narrow palatal
arch, and crossbite (Fig 1).52>*

The main question is whether these facial features have
appeared because of the syndrome, especially in rela-
tion to mouth breathing, or are associated with the
syndrome but not as cause and effect connection. A
landmark study using primates demonstrates a rela-
tionship between dentofacial growth modification and
the establishment of mouth breathing.>* Also, much
newer studies support this concept of cause and
effect.>*>° However, according to other studies the
association between mouth breathing and chronologic
change of facial features was not determined.%-6

POSSIBLE CAUSES OF OSAS IN
CHILDREN

Enlarged tonsils and adenoids®*** and chronic nasal
obstruction® are the most frequent reasons for OSAS in
children. Other causes include congenital syndromes
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with specific skeletal characteristics such as Pierre
Robin syndrome® or Down'’s syndrome.?” Cleft palate®®
and obesity®® can also cause OSAS in children.

TREATMENT MODALITIES OF OSAS
IN ADULTS

In adults the most common and most efficacious line of
treatment modality is the CPAP (continuous positive
airway pressure) device, which consists of a mask con-
nected to an air pump that keeps the upper airway
open during sleep.”® The second line treatment is a
removable mandibular repositioning dental appliance
aimed to protrude the mandible along with the base of
the tongue during sleep, thus increasing the pharyn-
geal space.”’’2 These interventions are not usually suit-
able for use in children, with a few exceptions dis-
cussed below. When surgery is indicated for adult
snoring and OSAS in order to widen the upper airway,
uvulopalatopharyngoplasty (UPPP) is utilized (designed
to remove soft tissues such as tonsils, part of the uvula,
and part of the soft palate),” with maxillomandibular
expansion,’* and maxillomandibular advancement sur-
geries.””> These are highly invasive, less common, and
mostly recommended only for adults.

Behavioral lifestyle-related modifications, such as
weight loss,’77 are very important in adults and may be
beneficial in children.

TREATMENT MODALITIES OF OSAS
IN CHILDREN

In addition to behavioral lifestyle-related modifications,
tonsillectomy and adenoidectomy are considered treat-
ments of choice in children. These were shown to
improve both snoring and AHI scores, and improve
quality of life and attention deficit disorders.”s° Correc-
tion of chronic nasal airway obstruction is also a useful
mode of therapy in children.®#82 Accepted treatments
for adults such as CPAP devices may cause facial defor-
mities such as midface retrusion ,and are therefore not
recommended in children, particularly before the
growing processes ends.?3%> Mandibular repositioning
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devices® are rarely used in children. However, in chil-

dren with skeletal class Il due to a retruded mandible,
similar devices are used to enhance osteogenic growth
of the mandible in order to achieve a more permanent
protrusive location.?” This treatment is proven to be an
effective method to reduce the AHI,% but it should be
kept in mind that skeletal and orthodontic side effects
can be irreversible. In addition, less common nonsurgi-
cal procedures include rapid expansion of the maxilla,
performed with the aid of a rapid palatal expander or
quad helix (Fig 2). This procedure may enhance proper
development of the jaws and bite and is effective in the
reduction of upper airway resistance to airflow, which
subsequently may reduce AHI.888°

THE ROLE OF THE DENTIST

The American Academy of Pediatrics recommends that
physicians routinely ask parents about snoring to

Figs 1a to 1e Elongated face, concave
profile, and tooth crowding in a child with
Pierre Robin syndrome and OSAS.

screen for OSAS and milder forms of SRBD.* Early rec-
ognition and prevention of OSAS in children is import-
ant in order to prevent, or at least minimize, further
complications such as neurocognitive, psychologic,
and facial permanent deformities in adult life.”’%3 The
role of the dentist in the area of SRBD is essential in
diagnosing and referring patients for further evaluation
in a sleep laboratory and by an ear, nose, and throat
(ENT) physician. During routine dental examination, the
dentist should pay attention to the following signs and
symptoms: poor ability to concentrate, poor school
performance, failure to thrive, mouth-breathing, nasal
speech, recurrent airway infections. The use of scaled
pediatric sleep questionnaires aimed especially to the
parents may be recommended.?3° In addition, the den-
tist should pay attention to various craniofacial and oral
abnormalities such as elongated narrow face, small
chin, tooth crowding, high-arched palate, adenotonsil-
lar hypertrophy, and obesity.?'3*
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Figs 2aand 2b Rapid maxillary expansion devices (courtesy technician Yaniv Ben Atar, institution, city).

Special consideration should be given to children
with congenital syndromes accompanied by cranio-
mandibular abnormalities. Additionally, the dentist is a
treatment provider when dental devices are used. An
orthodontist should also be involved when rapid max-
illary expansion is considered.

CONCLUSION

Dentists play a significant role in the early detection of
OSAS, helping to reduce and prevent its serious conse-
quences (Fig 3). A multidisciplinary treatment team that
manages and treats OSAS should include the dentist in
addition to the sleep specialist and the ENT physician.
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