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KEYWORDS ABSTRACT:

Pediatric obstructive sleep apnea (OSA), a form of sleep-disordered breathing (SDB), is an increasingly
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recognized public health issue due to its significant impact on children's growth, behavior, cognitive function,
and overall health. Although the condition has traditionally been managed by pediatricians and sleep
specialists, growing evidence supports the crucial role of dental practitioners—particularly pediatric dentists
and orthodontists—in the early detection and multidisciplinary management of pediatric OSA. This review

examines the underlying pathophysiology, clinical presentation, diagnostic strategies, and available treatment

modalities, with a special focus on the evolving responsibilities of dental professionals in comprehensive care

for affected children.

1. Introduction

Pediatric OSA affects approximately 1-5% of children
and is associated with adverse outcomes, including
behavioral problems, growth retardation, and
cardiovascular complications’. While
adenotonsillectomy remains the first-line treatment,
dental practitioners are uniquely positioned to recognize
craniofacial anomalies and malocclusions associated
with OSA and can play a crucial role in early detection
and management through orthodontic interventions and
airway-focused evaluations?.

2. Pathophysiology of Pediatric OSA

Pediatric obstructive sleep apnea (OSA) arises from
intermittent upper airway obstruction during sleep,
commonly caused by enlarged tonsils and adenoids,
obesity, or craniofacial structural anomalies. During
rapid eye movement (REM) sleep, decreased muscle
tone in the upper airway, fluctuations in ventilation, and
elevated pharyngeal resistance make this stage
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particularly susceptible to airway collapse and apneic
episodes.

e Children vs. Adults: Pediatric OSA often occurs
without obesity, whereas adults often have obesity-
driven airway collapse. Children may have preserved
sleep architecture and fewer arousals, which makes
diagnosis more challenging.

3. Etiology and Risk Factors

a. Adenotonsillar Hypertrophy

Most common cause; T&A surgery is often curative.
b. Craniofacial Anomalies

e Retrognathia, micrognathia

e High-arched palate

e Midface hypoplasia
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Neuromuscular Disorders

Cerebral palsy

Hypotonia and muscular dystrophies
. Obesity and Inflammation

Increases pharyngeal collapsibility

Obese children respond less predictably to surgical
treatment

. Clinical Features
Age-based Presentation®*
= Infants (3—12 months)
= Toddlers (1-3 years)
= Preschool-aged children

= School-aged children

Daytime Symptoms:

o Daytime fatigue and excessive sleepiness®!%!

o Morning headaches

o Behavioral issues such as irritability or aggression

o Difficulty school

performance

concentrating
11,12,7,13

and poor

Speech and Voice Changes:

o Nasal obstruction: Hyponasal (nasal-sounding)
voice

o Adenotonsillar hypertrophy: Muffled speech'*
Severe OSA Presentations:
o Developmental delays

o Failure to thrive (poor weight gain and growth)>!3

5. Craniofacial Indicators for Dental Recognition
m Toddlers Pre;.ch:ol- School-Aged
ge Dental practitioners often encounter craniofacial
« Nighttime + Noisy or restless + Loud snoring « Regular, heavy . . . . .
disturbances sleep + Heavy mouth snoring structures that are indicators of potential airway issues.
+ Loud snoring + Unusual sleeping breathing » Fragmented sleep .
« Sweating at postures « Struggling at + Sleep talking Features such as:
night « Night sweats night + Morning
+ Unusual sleeping | | » Night terrors « Sleepwalking headaches
postures « Stunted growth + Bedwetting + Learning i Long face Syndrome
- Nightdygepts « Poor eating habits | | * ADHD-like difficulties
« Apparent life- symptoms » Emotional ° High-arched Or NArrow palate
threatening « Increased need instability
event for naps + Aggressiveness
e Retrognathia or midface deficiency

Nocturnal Symptoms:

o Loud, habitual snoring>%’#

o Labored or paradoxical breathing
o Mouth breathing during sleep

o Frequent awakenings and restless or agitated
sleep

o Nocturnal sweating

o Gasping or choking episodes

o Enuresis (bedwetting)

o Hyperextended neck posture during sleep®*!?
o Drooling while sleeping

o Sleep terrors or night awakenings

o Sleepwalking episodes®’
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Mouth breathing habit

Crossbites and crowding

can alert dentists to the need for further evaluation®

6.

Diagnosis

Polysomnography (PSG)

Gold standard; AHI >1/hr and >4% desaturation
indicates mild OSA in children.

Shows fewer cortical arousals in children, but
subcortical/autonomic arousals are common.

Home Monitoring

Emerging as a valid alternative in some children, though
limited by lack of arousal data.

Role of Dental Screening

Visual inspection of enlarged tonsils, high-arched
palate, retrognathia
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o Sleep history: snoring, behavioral changes
o Referral for PSG when OSA is suspected

7. The Dentist’s Expanding Role in Pediatric OSA
Management

As pediatric obstructive sleep apnea (OSA) becomes
increasingly recognized as a multifactorial condition, the
role of dental professionals—particularly pediatric
dentists and orthodontists—has significantly broadened.
Due to their regular monitoring of craniofacial
development and occlusal patterns, dentists are uniquely
positioned to contribute to the early detection and
adjunctive management of this condition'®!”.

Early Detection and Clinical Screening

Dentists often serve as initial healthcare contacts capable
of recognizing orofacial and behavioral indicators
suggestive of sleep-disordered breathing. Key
responsibilities include:

o Identifying hypertrophic tonsils and adenoids during
intraoral examinations

e Observing signs of chronic mouth breathing, narrow
or high-arched palates, and retrognathia

e Detecting malocclusions or dental crowding
associated with restricted airway spaces

e Discussing observed symptoms with
parents/caregivers and educating them about the

clinical manifestations of OSA!7

This early recognition is essential for timely referral to
sleep specialists for definitive diagnosis, including
polysomnography!®.

Orthodontic and Orthopedic Interventions

Dentists play a critical role in the therapeutic phase,
especially in managing craniofacial risk factors through
growth modification techniques. Common dental
interventions include:

Rapid Maxillary Expansion (RME):

e Used to widen the constricted maxilla, RME
increases nasal airway volume and reduces resistance
to airflow

e Particularly effective in children with narrow palates,
posterior crossbites, or high-arched palates'”
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Functional Orthopedic Appliances:

e Appliances such as the modified monobloc and
mandibular advancement devices reposition the
mandible forward, enhancing airway patency

e These appliances improve both subjective symptoms
(e.g., reduced snoring) and objective measurements
like AHI?

Myofunctional Therapy:

e A series of targeted orofacial exercises that improve
tongue posture, promote nasal breathing, and enhance
oropharyngeal muscle tone

e Often prescribed in conjunction with orthodontic
treatment for long-term stability®!

Use of Oral Appliances (OAs)

Oral appliances are increasingly recognized as a viable
alternative for certain pediatric patients:

e The American Academy of Sleep Medicine supports
their use in children with mild to moderate OSA or
those intolerant to CPAP therapy'

e These devices are particularly useful in patients with
skeletal Class II patterns or mandibular retrusion??

8. Multidisciplinary Management

Discipline Contribution
ENT Tonsillectomy, adenoidectomy
Pediatrician Systemic health, behavior

management
PSG, CPAP therapy
RME, OAs, functional

Sleep Medicine

Orthodontist .
appliances
Speech Orofacial myology, swallowing
Therapist and breathing training

Collaboration ensures long-term success and reduces
recurrence risk, especially during adolescence when
airway dynamics may change again.

9. Limitations and Barriers

Although the role of dental professionals in pediatric
obstructive sleep apnea (OSA) 1is increasingly

recognized, several limitations continue to impede
effective integration into routine care:
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¢ Delayed Diagnosis and Referrals: There is often a
considerable lag between the onset of symptoms and
referral to a sleep specialist. Studies report an average
delay of more than 20 months, during which time the
condition may worsen and negatively impact the
child's development!®!7,

e Insufficient Training in Sleep Medicine: Many
general dentists lack formal education in sleep-
disordered breathing and airway-focused diagnostics,
reducing their ability to identify, screen, and co-

manage pediatric OSA cases?2.

e Poor Treatment Adherence: Compliance with
therapeutic  interventions, particularly = CPAP
(Continuous Positive Airway Pressure) and fixed oral
appliances, remains a significant challenge in
younger children due to discomfort, fear, and limited
tolerance!%.

10. Emerging trends
e Cone Beam Computed Tomography (CBCT)

CBCT allows for accurate three-dimensional analysis of
the airway, enabling dental practitioners to assess airway
patency and craniofacial morphology more effectively®.

o Artificial Intelligence (Al)-Enhanced Screening

Al-based algorithms may soon allow for rapid,
automated identification of OSA risk factors during
routine dental evaluations, enhancing early detection and

personalized care?*.

o Tele-Dentistry Applications

Virtual platforms can support caregiver education,
facilitate interdisciplinary consultations, and monitor
treatment progress remotely, especially in resource-
limited settings?>.

11. Conclusion

Pediatric obstructive sleep apnea is a complex condition
with far-reaching implications for a child’s physical,
cognitive, and emotional development. Early recognition
and management are essential to prevent long-term
complications. Dental practitioners, given their routine
evaluation of craniofacial structures and oral function,
are ideally positioned to play a critical role in screening,
identifying, and co-managing pediatric OSA. With
expanded training, use of modern diagnostic tools, and

2815

active participation in multidisciplinary care, dental
professionals can significantly improve the quality of life
and developmental outcomes for affected children"!®.
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