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Obstructive sleep apnea syndrome
in the pediatric age: the role of the dentist
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Abstract. - OBJECTIVE: Sleep disordered
breathing in children designates a wide spec-
trum of respiratory disorders characterized by
partial or complete obstruction of the upper air-
ways. It ranges from primary snoring, its mild-
est clinical manifestation, to obstructive sleep
apnea syndrome (OSAS): complete obstruction
of the upper airways with cessation of airflow.
The aim of this paper is to highlight the roles
of the pediatric dentist and the orthodontist in
the therapeutic approach to pediatric OSAS as
a “sentinel” who can detect early signs of the
disease for immediate referral to the otolaryn-
gologist and as an active participant in therapy.

MATERIALS AND METHODS: A literature re-
view has been performed on the following topics:
pediatric OSAS, orthodontic clinical aspects of
pediatric OSAS, orthodontic therapy of pediat-
ric OSAS, mandibular advancement devices and
functional orthodontic devices in OSAS treatment.

RESULTS: The role of the dentist in pediatric
OSAS is essential to correct orthodontic alter-
ations that may favor the development of the con-
dition. Orthodontic treatment aims at reducing
the severity of OSAS by increasing the airspace
and improving airflow through orthopedic expan-
sion of the upper jaw and mandibular advance-
ment. Rapid palatal expanders and mandibular
advancement devices are successfully used in
the treatment of OSAS.

CONCLUSIONS: Scientific evidence of a
strong association between craniofacial growth
and OSAS; the pediatric dentist and the ortho-
dontist participate as sentinels, observing and
identifying conditions requiring referral to the
otolaryngologist and playing a pivotal role in the
orthodontic treatment phase.
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Introduction

Sleep disordered breathing (SDB) is com-
monplace in children. It is caused by neurophys-
iological changes occurring during sleep due to
variations in the muscle tone of the pharyngeal
walls; these variations in tone, in association with
anatomic variations, are most commonly induced
by tonsillar and adenoidal hyperplasia, leading to
breath disorders during sleep'?.

SDB causes in children can be grouped by
age. In small children, airway flow may be re-
duced due to nasal obstruction, to impaired skel-
etal anatomy, to impaired soft tissues, or to other
neuromuscular causes. On the other hand, child-
hood obesity has been identified in recent studies
as a major cause of obstruction in older children®.

Successful treatment of SDB in children de-
pends on accurate identification of the site of
obstruction and assessment of its severity. SDB
in children exhibits a severity spectrum ranging
from primary snoring (PS), its mildest clinical
manifestation, to obstructive sleep apnea syn-
drome (OSAS), its most severe form*°. While
primary snoring is not associated with blood-gas
exchange anomalies, or sleep fragmentation or
deconstruction, OSAS is characterized by partial
or complete obstruction of the upper airway that
impairs normal ventilation during sleep. Air-
flow reduction, known as hypopnea, or cessation,
known as apnea, during sleep are associated with
the shrinkage of the pharyngeal space down to its
total collapse. OSAS in children is characterized
by apnea episodes lasting more than 5 seconds,
in association with an up to 4% oxyhemoglobin
reduction, hypercapnia, arousal, and persistence
of thoracic and/or abdominal respiratory move-
ments®.

The OSAS pathogenic mechanism establishes
itself in conditions of hypoventilation linked to
physiological hypotonia of the pharyngeal mus-
cles during sleep, associated with a pathological
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reduction of oropharyngeal space, with retropo-
sition of the tongue, increased nasal resistance,
and shrinking of the upper airways during sleep®.

The dentist and the orthodontist play a central
role in pediatric OSAS. The aim of this paper
is to highlight the roles of the pediatric dentist
and the orthodontist in the therapeutic approach
to pediatric OSAS both as a “sentinel” who can
detect early signs of the disease for immediate
referral to the otolaryngologist and as an active
participant in therapy.

Materials and methods

A literature review has been performed on
articles retrieved from PubMed and Scopus from
the last 40 years on the following topics: pediatric
OSAS, orthodontic clinical aspects of pediatric
OSAS, orthodontic therapy of pediatric OSAS,
mandibular advancement devices and functional
orthodontic devices in OSAS treatment.

Results

Historical Background

In 1889, William Hill recognized the symptoms
of OSAS in children as those of a real illness,
while in 1892, William Osler noticed an associa-
tion between adenotonsillar hypertrophy and sleep
disordered breathing. In 1918, Osler noted simi-
larities between obese and hypersomnial patients
and a character described by Charles Dickens in
“The Posthumous Papers of the Pickwick Club.”
In 1956, Burwell et al’ defined the Pickwickian
syndrome as one that included obesity, hyper-
capnia, pulmonary heart, erythrocytosis, daytime
hypersomnolence, and respiratory disturbances. In
1976, Guilleminault et al® first defined OSAS as
a distinct clinical entity characterized by clinical
signs and evidence of obstructive apnea. The first
polysomnography dates back to 1976 by Guillem-
inault himself and to date it is confirmed to be the
gold standard for OSAS diagnosis®.

Prevalence

Pediatric OSAS prevalence varies between 1%
and 3%?, while most of authors report a prevalence
of 10% among children presenting with primary
snoring. The etiology of pediatric OSAS recog-
nizes adenotonsillar hypertrophy as the principal
cause of upper airway obstruction®. This creates a
maximum incidence peak between 2 and 8 years,

when adenotonsillar tissue occupies a larger vol-
ume in comparison to available airway space.

Favoring Conditions
in the Pediatric Age Range

The main etiology of pediatric OSAS recog-
nizes adenoidal and tonsillar hypertrophy as its
primary cause; however, several additional risk
factors should also be considered. Predisposing
conditions for increased nasal resistance, and other
factors, may play a decisive role in occurrence of
the syndrome: anomalies of the maxillary struc-
ture, such as micrognathism and retrognathism, or
of the soft tissues, such as macroglossia, favor a re-
duction of the oropharyngeal space™'®!!. Obstruc-
tive nasal diseases, such as allergic rhinitis, are
also pediatric determinants of nasal congestion to
take into consideration'?. Other predisposing fac-
tors include age, obesity, familiarity, cranio-facial
dysmorphism, and syndromic pathologies such as
Down syndrome or Pierre Robin sequence’.

The Role of the Dentist

The effects of breathing alterations in general
and of airway obstructions in particular on craniofa-
cial growth continue to be an amply discussed topic
in pediatric medical and dental literature®.

Most studies investigating correlations between
pathologies of the respiratory tract and craniofacial
alterations in the growing subject showed that a
chronic and protracted mouth-breathing pattern
during childhood corresponds to postural abnor-
malities of both skeletal and soft tissues that iden-
tify a specific cephalometric stereotype'*'°. This is
defined by an increased mandibular post-rotation,
an increased lower front facial height, an increased
inclination of the mandibular plane, a reduced ratio
of the posterior facial height to the total frontal
height, and an increased maxillo-mandibular dis-
crepancy on the sagittal plane''7'®. This stereo-
type induces in these children a vertical growth
with dolichofacial typology. Recent studies'"
show that the cephalometric stereotype associat-
ed with respiratory dysfunction varies according
to the obstructive tissue involved. In particular,
Baroni et al highlights that the long face stereo-
type corresponds predominantly to an adenoidal
hypertrophy, while tonsillar hypertrophy is mainly
characterized by a tendency to a more horizontal
mandibular growth, a tendency of the jaw to rotate
counterclockwise, and a higher ratio between the
posterior and anterior facial heights. A stereotype
similar to the dolichofacial growth pattern was
found in subjects with SDB. Many authors study-
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ing the association between SDB and alterations
in craniofacial growth highlighted a dolichofacial
growth pattern, an increased lower frontal facial
height, post-rotation of the mandibular plane, con-
traction of the upper jaw, high and narrow palate,
and maxillary and mandibular crowding>®°.

However, in the pediatric context OSAS
patients must be split into two classes: mouth
breathing and non-mouth breathing. In the first
case, craniofacial growth abnormalities are those
described above and include a dolichofacial
growth pattern, an increased lower frontal facial
height, a post-rotation of the mandibular plane,
and a concomitant reduction in the inter-maxil-
lary space and in the pharyngeal air space. The
posture of the tongue, low and protruded with a
contracted upper arch, is also pathognomonic. In
these patients, the dentist has the task of identify-
ing the clinical features of an adenoid facies, with
labial incompetence associated with intraoral or-
thodontic features such as contracted upper jaw,
crossbite, and increased mandibular angle®.

The craniofacial characteristics of non-mouth
breathing OSAS subjects are different. In this
case, a deep bite with type II skeletal class and
mandibular retraction (Figure 1) is common. This
retraction, coupled to a high and retracted position
of the tongue, favors the pathogenic mechanism
of OSAS. In these subjects, the tongue posture
is not associated with a contracted superior arch
with ogival palate, as in the first group. Rather, the
arch morphology will present a wider maxillary
cross-section. In the non-mouth breathing OSAS
patients, the dentist should detect the presence of a
deep upper maxilla with small and retracted jaw’.

Figure 1. Deep bite in a non-mouth
breather pediatric subject with obstruc-
tive sleep apnea syndrome (OSAS).

The orthodontist’s clinical evaluation of sub-
jects affected by OSAS is, therefore, based on
the recognition of an adenoid facies, microg-
nathia, retrognathia, and ogival palate. Table I
summarizes the main orthodontic issues and the
therapeutic goals of the two classical OSAS phe-
notypes here described.

Finally, as part of the clinical examination, the
orthodontist will have to distinguish the classi-
cal OSAS phenotype, corresponding to children
with adenotonsillar hypertrophy, with or without
skeletal malocclusion, and the congenital OSAS
phenotype, where anomalies such as micrognath-
ia or craniofacial alterations are associated with
genetic syndromes, e.g. Pierre Robin sequence.

Orthodontic Therapy
of Pediatric OSAS

Orthodontic treatment aims at reducing the
severity of OSAS via orthopedic expansion of
the upper jaw and/or mandibular advancement,
thus increasing the airspace and improving air-
flow. Polysomnographic clinical evidence after
orthodontic treatment suggests that orthodontic
therapy improves airway patency. The rapid pal-
atal expander appliance (Figure 2) increases nasal
volume, stimulates the growth of the jaw complex
and improves nasal ventilation in the OSAS child.

A recent systematic review of the literature
points out that the success of orthodontic treat-
ment of pediatric OSAS is linked to the ex-
pansion of airways’. Mandibular advancement
devices (MADs), which facilitate the lowering of
the mandible, also reduce the collapsibility of the
airway and stimulate the airway dilator muscles
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Table I. Orthodontic and therapeutic aspects of pediatric OSAS.

Orthodontic issue Therapy goal

High and retracted tongue Lingual repositioning

Class 11 Class correction

Deep bite Bite correction
Mandibular retrusion Mandibular advancement
Hypodivergence Growth control

The main orthodontic issues and the therapeutic goals of the
two classical OSAS phenotypes in children.

(Figure 3). Evidence shows that MADs reduce the
values of apnea/hypopnea indices, though they
do not completely normalize them. In addition,
current studies on the use of MADs in the treat-
ment of pediatric OSAS show that the recorded
improvements of OSAS-related parameters are
short-term.

An action similar to MADs can be obtained
with functional orthodontic devices used in the
treatment of class II patients with deep bite?'.
Among these, the recent adoption of preformed
plastic devices improved comfort for children
affected by OSAS, thus favoring adherence to
treatment (Figure 4). These devices are inserted
in the frontal part of the oral cavity and have
niches for housing the dental elements of both
arches. Their action induces an advancement of
the bite. The advantage of these devices is the
ability to combine orthodontic therapy with my-
ofunctional therapy aimed at restoring intra- and
extraoral muscle balance and restoring normal
nasal ventilation®"-*,

Discussion

SDB’s ample clinical variability has a strong
impact on a child’s quality of life; effects may
include reduced statural development, morning
headaches, enuresis, attention disorders with ef-
fects on school activities, daytime sleepiness, on
up to cardiorespiratory complications'*®,

Poor recognition of pediatric SDB in clinical
practice is related to the fact that 80% of symp-
tomatic habitual snorers are not reported to the pe-
diatrician®. As primary snoring is the mildest level
of SDB, if not recognized it might progressively
lead to an increase in airway resistance, up to the
occurrence of OSAS. An early diagnosis of SDB
in children is, therefore, crucial. Since the observed
symptoms present a wide clinical variability, a mul-
tidisciplinary approach to the pathology becomes
indispensable and must involve the pediatrician, the
otorhinolaryngologist, the orthodontist, the neurolo-
gist, the nutritionist, and the physiotherapist’.

Snoring is the main symptom of OSAS.
Hence, the importance of a pediatric visit is al-
ways investigating sleep habits and the presence
of night snoring. The basic diagnosis is referred
to the otolaryngologist, but the orthodontist can
intervene in correcting occlusal problems associ-
ated with OSAS.

Orthodontic treatment aims at reducing the se-
verity of OSAS via orthopedic expansion of the
upper jaw and/or mandibular advancement, thus in-
creasing the airspace and improving airflow. These
approaches, regardless of the specific selection suit-
ed to the patient’s characteristics and therapeutic

Figure 2. Rapid palatal expander in a
mouth breather pediatric subject with ob-
structive sleep apnea syndrome (OSAS).
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Figure 3. Mandibular advancement
device (MAD).

needs, reduce the child’s nighttime apnea episodes,
as confirmed by polysomnographic exams on treat-
ed pediatric patients. Orthodontic therapy thus can
and should be integrated into a multidisciplinary
approach to treating the child with OSAS?.

In March 2016, the Italian Health Ministry pub-
lished national guidelines for the prevention and
treatment of OSAS in the pediatric age range. The
pediatric OSAS diagnostic pathway begins with
validated questionnaires administered to parents,
goes through a clinical examination, and must be
confirmed by instrumental examination. During
the clinical examination, the dentist must pay at-
tention to craniofacial features such as elongated
face, small and retracted jaw, deep bite, contracted
upper jaw, and deep palate. The dentist, in the
case of confirmed snoring or OSAS in a growing
patient and in the presence of related craniofa-
cial morphology, may apply fixed rapid maxillary

Figure 4. Preformed functional device.

expansion devices and/or mandibular propulsion
devices, as appropriate.

Patients with OSAS-related craniofacial and
occlusal morphology, coupled with a history of
snoring, inability to breathe with the nose, aller-
gies, asthma, and/or obesity, should be sent to
the pediatrician for a multidisciplinary evaluation
and subsequently to the otorhinolaryngologist for
further instrumental examinations, among which
polysomnography represents the gold standard to
determine the presence and severity of OSAS*.

Conclusions

Scientific evidence of a strong association be-
tween craniofacial growth and sleep breathing dis-
orders such as OSAS suggests a multidisciplinary
approach to the management of the problem. In this
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approach, the professional figures of the pediatric
dentist and the orthodontist participate as sentinels,
observing and identifying conditions requiring re-
ferral to the otolaryngologist. In addition, they play
a pivotal role in the orthodontic treatment phase that,
through orthopedic expansion of the upper jaw or
mandibular advancement, contributes to ameliorat-
ing the severity of childhood OSAS.
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