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Objectives

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

AUnderstand and describe the examination findings in OSA

AUnderstand and describe the indications for sleep studies in
children

AUnderstand and describe the components of a sleep study

AUnderstand and describe the information obtained during a
sleep study

AUnderstand and evaluate a sleep study report



OSAS Introduction

ARecurrent episodes of partial to complete obstruction
ADisruption of ventilation, sleep patterns

A2 to 6 year olds
AAdenotonsillar hypertrophy
ACraniofacial, neuromuscular problems

AObesity is also a risk factarlder children, residual OSA after
T&A



Symptoms of OSAS

ADiurnal:Neruobehavioral symptoms
ADifficulty waking, irritable in am
AExcessive daytime sleepiness
AHyperactivity; poor impulse control
AAggressiveness

ADecreased attention span; learning problems

ASchool failure
AShyness/social withdrawl



Symptoms of OSAS

ANocturnal

ASnoring, gasping, snorting, choking
APauses in snoring

Alncreased efforretractions, paradnv P Y
ARestless sleep - ’,
ASweating &
AUnusual sleep positions
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Screening for OSA

ASymptoms
ASnoring, gasping, choking, observed apnea
ARestlessness, kicking,

AExamination
ABMI, neck circumference
AUpper airway crowding, Mallampati, tonsil size

ADownstream symptoms/issues
ANon restorative sleep, behavior/school issues

AEpworth for kids
ASTOP BANG in adults

ASnoring BMI
ATired Age (> 50 years)
AObserved apnea Neck circumference

AElevated BP Gender (male)



Indications for Polysomnography

APolysomnography (PSG)=sleep study

AEvaluation of
ASleep disordered breathing
ASnoringhistory of snoring alone does not indicate OSA
AExcessive daytime sleepiness
ANocturnal events
AUnexplained RVH
ANocturnal hypoxemia, hypoventilation



Indications for Polysomnography

AObjective assessment of sleep disordered breathing (SDB)
AResponse to therapy for underlying problem

AStarting positive pressure therapy

ACompare to patient complaints




Sleep Issues from Peds Clinic

AOSA

ASymptoms of snoring, gasping, choking
ADaytime sleepiness

AEnlarged tonsils and/or adenoids
AOropharyngeal crowding

AMallampati 3 or 4

AHigh arched palate
Class 1 Class 2




Sleep Issues from Pediatric Clinic

ACranofacial abnormalities
APierre Robin
AAchondroplasia
ACrouzons
AMicrognathia, retrognathia



Epidemiology of OSAS

APrimary snoring vs. OSAS
A7-13% vs. B%
APeaks at age-2 years
ALymphoid hyperplasia
ASecond peak in adolescenobesity
APrepubertal male=female

AHistory alone does not distinguish OSAS from
primary snoring




Risk Factors for OSAS

AAdenotonsillar hypertrophy

ACraniofacial abnormalities
ASyndromesPierrew2 6 A Y X | dzy 1 SNXQA X ! C
AMid face hypoplasia, jaw issues, choanal atresia

ATrisomy 21
AHypotonia/neuromuscular disorders
AChronic allergies/asthma



Risk Factors for OSAS

AGastroesophageal reflux
ARepaired cleft palate

AObesity
AAdipose tissue in neck
APharyngeal fat pads
ACongenital syndromeBraderWilli



Diagnosis of OSAS

APolysomnographygold standard

AOvernight, no sedation

AApnea hypopnea index

ANumber of events/hours of sleep
AAHI, RDI

AOxygen desaturation
AElevated CO
Alncreased arousals




Components of PSG

ASleep staging/nocturnal events
AEEG, EOG, chin EMG
AEEG arousals during sleep

ARespiratory effort
AChest and abdominal belts

AAirflow

ANasal pressure, thermistor, capnograph
AHeart rate






Components of PSG

AOxygen and carbon dioxide levels

AArterial oxygen saturation, C@2nd tidal CO2 or
transcutaneous CO?2

AArm and leg movements
AEMG on legs, sometimes on arms

AVideo recording
AEvaluation of sleep quality and sleep stages
AEvaluation of respiratory events



Sleep Architecture

ASleep latencyength of time to fall asleep
ASleep efficiencprow much of time in bed spent asleep

ASleep stages achieved
ATime spent in various stages
AWas dream sleep achieved?
ANormal progression through stages

ATiming of events i.e. night terrors, sleep walking,
nightmares



Respiratory Events

AApneaOSaal A2y 2F FFTANF{26Z QA

AHypopnea@ Ay Ff2¢ o0& om: FTNRBY 0O
OKIy3ass AoSd | NRPdgaMIE/ i S3 Y

ACentraino effort
AObstructiveSFF2 NIl A GK @ 2NJ I 64aSy
AMixed-both, usually starts with central



Apnea patterns

Obstructive Mixed Central
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Obstructive Hypopnea
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QUESTIONS?




Sleep Study Report

ASleep Architecture

ASleep latencshow long to fall asleep < 280 minutes
usually

ASleep efficiencprow much of total time in bed was spent
asleep usually 90%

AREM latencyime from sleep onset to start of REM sleep,
If shortened c/w narcolepsf ¢ { ¢

ATime spent in different sleep stagd&l they get into REM
sleep?



Sleep Study Report

AArousal information

ATotal vs those related to respiratory events or leg
movements

Aindex means # events/hours of sleep

ARespiratory event information
AAHI=apne&hypopnea index
Alncludes central and obstructive events

AData on actual CA, MA, OA, hypopneas also
given



Sleep Study Report

AAHI normal values different in kids vs adults
AKids : nl < 1.4, mild 1-8. moderate 510, severe > 10
AAdults: nl < 5, mild85, moderate 1830, severe > 30

AMinimum oxygen saturation

APeriodic leg movement information
ANumber of movements, index and arousal number
APLMI > 5 abnormal in children, > 15 abnormal in adults
AShould also be an interpretatiegfnot it has not been read
by sleep physician



Monitoring: Frontal Central, and Occipital EEG, nght and left EOG, chin EMG. EKG, Airflow (nasal-oral airflow
by themmal sensor). Nasal pressure, Respiratory effort (RIP), Artenial oxygen saturation. and Right and Left Leg
EMG. Sleep is staged mn 30 second epochs using AASM cnitena. Hypopneas scored with > 4% desaturation.

Lights out: 09:56:42 PM

Sleep Architecture
Total Recording Time
Total Sleep Time
Sleep Efficiency
Sleep Latency

REM Latency

Prolonged sleep latency
Prolonged REM latency

Lights on: 06:10:21 AM

(mm)
(mm)

(%)
(mm)
(mm)

Decreased sleep efficiency

493
320
64.9%

71
227
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SLEEP STAGES:

Wake After Sleep (mm) 102 (% of TST)
Stage N1 (mm) 35 1.1

Stage N2 (mm) 2485 73

Stage N3 (mm) 45 14

Stage REM (mm) 64.0 20.0

ncreased wake after sleep onset

ncreased stage N2 sleep

Decreased stage N3 sleep

Appropriate amount of REM sleep depending on age




Arousal Index (ArI) Summary (%hour)

Total Arl Apn + Hyp Arl Snore Arl PIM Arl Spontaneous Arl
358 315 0.0 0.0 43
Respiratory Events AHI = Apnea + Hyp index
AHI (/hr) 728 Obstructive Apneas (%) 201
AHI NREM (/hr) 854 Mixed Apneas (%) Y
AHI REM (/hr) ZL5 Central Apneas (%) 2
AHI Supme (/hr) 83.2 Hypopneas (%) 177
AHI Non - Supine (/hr) 63.7
% TST on Back (/hr) 46.8

Elevated arousal index

Most arousals related to respiratory events

Very elevated AHI (number of apneas + hypopneas/hours of slee
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



