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Objectives

ÅUnderstand and describe signs and symptoms of OSA 
(obstructive sleep apnea) in children

ÅUnderstand and describe the examination findings in OSA

ÅUnderstand and describe the indications for sleep studies in 
children

ÅUnderstand and describe the components of a sleep study 

ÅUnderstand and describe the information obtained during a 
sleep study

ÅUnderstand and evaluate a sleep study report



OSAS - Introduction

ÅRecurrent episodes of partial to complete obstruction
ÅDisruption of ventilation, sleep patterns

Å2 to 6 year olds

ÅAdenotonsillar hypertrophy

ÅCraniofacial, neuromuscular problems

ÅObesity is also a risk factor- older children, residual OSA after 
T & A



Symptoms of OSAS

ÅDiurnal:Neruobehavioral symptoms
ÅDifficulty waking, irritable in am
ÅExcessive daytime sleepiness
ÅHyperactivity; poor impulse control
ÅAggressiveness
ÅDecreased attention span; learning problems
ÅSchool failure
ÅShyness/social withdrawl



Symptoms of OSAS

ÅNocturnal

ÅSnoring, gasping, snorting, choking

ÅPauses in snoring

ÅIncreased effort-retractions, paradox

ÅRestless sleep

ÅSweating

ÅUnusual sleep positions





Screening for OSA

ÅSymptoms
ÅSnoring, gasping, choking, observed apnea

ÅRestlessness, kicking, 

ÅExamination
ÅBMI, neck circumference

ÅUpper airway crowding, Mallampati, tonsil size

ÅDownstream symptoms/issues
ÅNon restorative sleep, behavior/school issues

ÅEpworth for kids 

ÅSTOP BANG in adults
ÅSnoring BMI

ÅTired Age (> 50 years)

ÅObserved apnea Neck circumference

ÅElevated BP Gender (male)



Indications for Polysomnography

ÅPolysomnography (PSG)=sleep study

ÅEvaluation of
ÅSleep disordered breathing
ÅSnoring-history of snoring alone does not indicate OSA
ÅExcessive daytime sleepiness
ÅNocturnal events
ÅUnexplained RVH
ÅNocturnal hypoxemia, hypoventilation



Indications for Polysomnography

ÅObjective assessment of sleep disordered breathing (SDB)

ÅResponse to therapy for underlying problem

ÅStarting positive pressure therapy

ÅCompare to patient complaints



Sleep Issues from Peds Clinic

ÅOSA
ÅSymptoms of snoring, gasping, choking
ÅDaytime sleepiness
ÅEnlarged tonsils and/or adenoids

ÅOropharyngeal crowding
ÅMallampati 3 or 4
ÅHigh arched palate



Sleep Issues from Pediatric Clinic

ÅCranofacial abnormalities
ÅPierre Robin
ÅAchondroplasia
ÅCrouzons
ÅMicrognathia, retrognathia



Epidemiology of OSAS

ÅPrimary snoring vs. OSAS
Å7-13% vs. 1-3%

ÅPeaks at age 2-7 years
ÅLymphoid hyperplasia

ÅSecond peak in adolescence-obesity

ÅPrepubertal male=female

ÅHistory alone does not distinguish OSAS from 
primary snoring



Risk Factors for OSAS

ÅAdenotonsillar hypertrophy

ÅCraniofacial abnormalities
ÅSyndromes-Pierre-wƻōƛƴΣ IǳƴǘŜǊΩǎΣ !ŎƘƻƴŘǊƻǇƭŀǎƛŀΣ 
ÅMid face hypoplasia, jaw issues, choanal atresia

ÅTrisomy 21

ÅHypotonia/neuromuscular disorders

ÅChronic allergies/asthma



Risk Factors for OSAS

ÅGastroesophageal reflux

ÅRepaired cleft palate

ÅObesity
ÅAdipose tissue in neck
ÅPharyngeal fat pads
ÅCongenital syndromes-Prader-Willi



Diagnosis of OSAS

ÅPolysomnography - gold standard
ÅOvernight, no sedation

ÅApnea hypopnea index
ÅNumber of events/hours of sleep
ÅAHI, RDI

ÅOxygen desaturation

ÅElevated CO2
ÅIncreased arousals



Components of PSG

ÅSleep staging/nocturnal events
ÅEEG, EOG, chin EMG
ÅEEG arousals during sleep

ÅRespiratory effort
ÅChest and abdominal belts

ÅAirflow
ÅNasal pressure, thermistor, capnograph

ÅHeart rate





Components of PSG

ÅOxygen and carbon dioxide levels
ÅArterial oxygen saturation, CO2 ςend tidal CO2 or 
transcutaneous CO2

ÅArm and leg movements
ÅEMG on legs, sometimes on arms

ÅVideo recording

ÅEvaluation of sleep quality and sleep stages

ÅEvaluation of respiratory events



Sleep Architecture

ÅSleep latency-length of time to fall asleep

ÅSleep efficiency-how much of time in bed spent asleep

ÅSleep stages achieved
ÅTime spent in various stages
ÅWas dream sleep achieved?
ÅNormal progression through stages
ÅTiming of events i.e. night terrors, sleep walking, 

nightmares



Respiratory Events

ÅApnea-ŎŜǎǎŀǘƛƻƴ ƻŦ ŀƛǊŦƭƻǿΣ Ҩƛƴ Ŧƭƻǿ ōȅ фл҈ ƻǊ ƳƻǊŜ

ÅHypopnea-Ҩ ƛƴ Ŧƭƻǿ ōȅ ол҈ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǿƛǘƘ ǊŜǎǳƭǘƛƴƎ 
ŎƘŀƴƎŜΣ ƛΦŜΦ ŀǊƻǳǎŀƭΣ ƭŜƎ ƳƻǾŜƳŜƴǘΣ Ҩh2ƻǊ ҧ/h2

ÅCentral-no effort

ÅObstructive-ŜŦŦƻǊǘ ǿƛǘƘ Ҩ ƻǊ ŀōǎŜƴǘ Ŧƭƻǿ

ÅMixed-both, usually starts with central



Apnea patterns



Obstructive Hypopnea





Obstructive hypopneas



Obstructive apneas
Mixed apnea 



Central apneas





QUESTIONS?



Sleep Study Report

ÅSleep Architecture
ÅSleep latency-how long to fall asleep < 20-30 minutes 

usually
ÅSleep efficiency-how much of total time in bed was spent 

asleep usually > 90%
ÅREM latency-time from sleep onset to start of REM sleep, 

if shortened c/w narcolepsy, Ҩ¢{¢
ÅTime spent in different sleep stages-did they get into REM 

sleep?



Sleep Study Report

ÅArousal information
ÅTotal vs those related to respiratory events or leg 
movements
ÅIndex means # events/hours of sleep

ÅRespiratory event information
ÅAHI=apnea-hypopnea index
ÅIncludes central and obstructive events
ÅData on actual CA, MA, OA, hypopneas also 
given



Sleep Study Report

ÅAHI normal values different in kids vs adults
ÅKids : nl < 1.4, mild 1.4-5, moderate 5-10, severe > 10

ÅAdults: nl < 5, mild 5-15, moderate 15-30, severe > 30

ÅMinimum oxygen saturation

ÅPeriodic leg movement information
ÅNumber of movements, index and arousal number

ÅPLMI > 5 abnormal in children, > 15 abnormal in adults

ÅShould also be an interpretation-if not it has not been read 
by sleep physician



Decreased sleep efficiency
Prolonged sleep latency
Prolonged REM latency



Increased wake after sleep onset
Increased stage N2 sleep
Decreased stage N3 sleep
Appropriate amount of REM sleep depending on age



Elevated arousal index
Most arousals related to respiratory events
Very elevated AHI (number of apneas + hypopneas/hours of sleep
Most events were obstructive



Many desaturations
Saturation very low in both REM and NREM sleep
Over 36 minutes with sats < 88%
No PLMs
Heart rate acceptable depending on age


