Special Article

J Clinical Otolaryngol 2005;16:207-213

A< - & A &
Lo} FHIGTEZIF

ob 0Do00ob0o ooboo

%l

:ﬂ

Pediatric Obstructive Sleep Apnea Syndrome
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scular hypotonia, craniofacial 00 neurologic synd-
romel] O OO OOO O0O. OO proinflammatory
cytokinel CRP, TNF,, IL6 OO 00O OO0 0O0OO
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Primary snoring

Primary snoringd OO0 OO0 OO0 OO0 O
0 000 000 000 000000 000 od.
primary snoringd OO0 OO 7~10%00 OO OO
00 0 20%00 00 000 000 ooo oo®?

Upper airway resistance syndrome

Upper airway resistance syndrome(UARS)C 0O
000000000000 0000DO0O00DO0o0
00 0000 000 000 0000000 O 00
0 000 00 000 000. 0000000 000
000 000 00000 00 000000 0000
0 0000 000 000 (Table2).”
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Table 1. Features of adult and childhood obstructive sleep apnea syndrome

Adult

Child

Snoring
Excessive day time sleepiness
Obesity

Main symptom
Very common

Failure to thrive/underweight Not reported
Mouth breathing Usually not
Male preponderance Yes(8—100 1)
Enlarged tonsils and adenoids Uncommon
Enlarged tonsils and adenoids Apnea

Most common obstructive pattern Very common

Arousal on apnea termination Very common
Sleep pattern disruption
Complications

Surgery as freatment Selective cases,
minority UP3
CPAP as treatment

Mortality

Alternating, with pauses

Cardiopulmonary, EDS

Most common treatment
Death during sleep, CVS

Continuos

Infrequent

Infrequent

Fairly Common
Common

No(10 1 prepubertal)
Most common
Hypopnea
Uncommon
Uncommon
Cardiopulmonary, FTT
behavior, perioperative
Most cases, T & A, UP3

Selected cases, minority
Usually perioperative

CVS0O cardiovascular, EDSO excessive day time sleepiness, FTTO failure to thrive (adopted from Bower CM et al, 2000)

Table 2. Features of OASA as compared with UARS

OSAS  UARS

Large negative Pes during sleep + +
(~10cm H0)

Sleep interruption + +
Snoring + +
Nighttime disturbances + +
Daytime symptoms +/— +/—
Sweating +/— +/—
Poor school performance + +
Behavioral problems + +
Abnormdalities by standard PSG criteria + -
Oxygen desaturation + +/—
Correctable with airway surgery or . .

CPAP
Pes=esophageal pressure. +0 always, +/—0 usually but
may be absent, —0 not present (adopted from Bower
CM et al, 2000)

Mouth breathing, adenoid facies, and adenotonsillar
hypertrophy

00 000000 000 000 00 0 00000
000 00000 000000 OO0 000 0000
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00 0 00000 000 00 0000 0000 00
0 000 00 0 00000 0000 0000 00
00 0000 0000000 00000 000.00
0 000000 0000 00000 000 adenoid
faciesD 000 OO0 0000 00O 0000 OO
00 00000 000 oo™ gooooo oo
0 O 15%00 adenoid faciesD 000

Excessive daytime sleepiness
0000 00 OO0 000000 000 0000 O
00 000 000 000 OO0 ooo.®9

Obesity

00 000000 000 00 00000 000 0
OO0 DO 0O0DO0 000 000 0000000 O
000 0000000 000 00000 doOd. 5~
120 OO0 0OOOD O 000 00000 0000
0 00000 00 0000 000 0000000 O
00 000 000 00000 00 000 000 0O
0 DD.S)J'S)



Increased respiratory effort

00 000000 0000 00 000 00 O 0O
0000 00 0000 000 000 00 00 00
0 ood.

Hypertension and other cardiovascular consequence

00 OO0 000000 0000 0000 0000
0 0000 00 000 000 000000 00 00
0000 D000 0000 00

Sleep patterns

00 O 00 00 O00(micro—arousal) 0000 O
00 000 0 00.000 0000000000 ao
00 O O (knee—chest position, neck extension etc.) O
0 0000 OO0 0ooo ooog, oo, oooo oo
oo ool®

Behavioral changes/bedtime behavior

00 000000 0000 0000, 0000, O
000 OO0 OO0 000 00 0000 00 0 000
0.000 0000 00 000,000,00 00O
0 0000000 0000 0000 oggr

Cognitive function

00 000000 0000 00000 0000 0
0 0000 00000 000 002 oBrien OO
000000 000 00000 00 0000 000
000 000 000 OO0 000, 0000 0000,
00000 00 (phonological processing) 00 OO0
000 0000 0000 000 000 00000 O
0 000 0000 00000 ooooo®

Growth impairment

00000 000 OO0 0000000 000 00
00, 00000 00 0000 0000. 00 000
000 000 00 000 000 00 00000 O
00 00 0 000 D00 000000 00 000
00000 000 00.00 00 0 00000 00
0 000 00000 00000 0000 00O 0o

goooob oooooooo

0 000 0000 OO0 0O 000 0000 000 O
00 000 000 00002

Enuresis

0000 000000 00000 0000O0(de
trusor muscle) 000 OO0 OO OOOO 50 O
000 0000 OO0 000.000 00 /300 00
0000 000000 00000 00000 0000
D000 0000, 000000000 00 0000
0 00000 000 0 00 000 0000 00 O
00000 000 0 oooo®

Gastroesophageal reflux/aspiration

0000 GERDO OO, OOOO, 00000 OO
00, 00 000 D00 0000, 00 000000
000 00000 000 00 O 000 GERDO OO
oo

History

00 0000000 OO0 0 00 ooo oooo
0 0000O(Table 3). OOO0OO OOOO OOOO
000 OO0 primary snoringd OSASO OO0 O
DD.ZG)

Physical examination

000 00 000 000 000 00000 OO0
00 00 00000000 000 O 00 0000
0 00 000 0004, 00, 000, 00,000 0

Table 3. Symptoms of sleep disordered breathing in
children

1. Loud snoring

2. Noisy breathing during sleep

3. Daytime mouth breathing

4. Growth retardation

5. Repetitive upper airway infections
6. Rebellious and aggressive behavior
7. Attention deficit disorder
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00000000000 0o0oooooogo
0. 00 ODO000OO000 o000 OO oog, oo
OO0 00000 oOooO go. Guilleminaulte 00O
00 00000000 ooooooooo ooo o
00O scoring system(orocraniofacial scale score)l
000000 00 00000 0000 (Fig. 1),2%%)
orocraniofacial scale scored [0 19 point scaled O
13.8 0O O (high orocraniofacial scale score)] O 96%
OO Sleep disordered breathingD OO0 OOO. O
0000 0~4 gardel OOOOO O OOOOO grade
01000 0 000 000 25%0000, garde 2.7
OO0 O Sleep disordered breathingdl OO 00O
92%00 0000 00000 grade 3~400 high
orocraniofacial scale scorel 00 100%00 Sleep
disordered breathingD 000 0002

PSG

19750 Guilleminaul”0 0O00 0000 noc-
turnal polysomnography] OO0 OO0 OO00OO PSG
O gold standardd COO0O0. 00 OOOOOOO OO
criteriad OO OO0O0O0O0 OOOO OOOO QOO
000 00000 apneaindexdl 1 O0OO0O0O apnea/
hypopnea index(AHNDO 5 000 OO OOOOOO
00000 (Table 4).5%

U0 0000 ooobo boob obooooo b

000 00 000 000 o0ooodoo obo oo o
000 00O 0000 oooOooo ooo ooo. o
000 PSGO OO0 OO0 OO0 OO OO0 OO
00 000 31~55% 000 PSGO OO0 OOO0O0O
000 000 000 00 000 0oooo oooo
00 00 000 00.0000 psGO OOOO OO
0 DD.28_32)

1) 00000 0000 ooooo oo o

2) 00 CNSdiseased OO O

3)20 000 OO0

4000 000 000 000 000 oo

5000 0000 000 000 00 00 O

6) Boderline case

AOIRHTITFE N BANQ Yy

PSGL OO O0OOOOOCO OOOOO0O 000 oo
O 000 000 0ooo oo ooo oo oo oo
oodd ooo oo oooo. ooo oo oooo

Table 4. Abnormal values on pediatric polysomnogro-
phy

A=l

AHI=5

CO2 50 mmHg =>10% sleep time
CO2 45 mmHg =60% sleep time
Minimum Oz saturation <92% (95%)

Adopted from Bower CM et al, 2000

OROCRANIOFACIAL FEATURES CLINICAL SCALEO
Feature Scale Score
Chin size 0=Wide, 3=Small and friangular .
Steepness of mandibular plane O=Horizontal, 3=Steep
Maxilla vs mandible position 0=Prognathic, 4=Retfrognathic
Hard palatal height O=Low-placed, 2=High-placed .
Shape of face 0=Square, 2=Long face
Soft palatal length 0=Short, 2=Long .
Intermolar width 0=Wide, 2=Narrow -
TotalO
Scores . .
Fig. 1. Orocraniofa-
top thirdd >13.8 cial features clini-
Middle thirdd 6.5-13.8 cal scale (adopted
Lower thirdl) & 6.5 from Troell RJ et al
2005).
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Goldstein OO OO, OO video, audio OO OO, O
O 00 Xray, OO0 OO 00O OO O 48%0 OO
00 0000 000003 000 sleep audiotape
recordingdl OO0 OOO0O0O0OOC OO0 OO O0OO
000 0000000 000 O 00 000 000,*
00 00 Xrayll OO0OOOO OO OO O0OO O
0 odg oo oot ooguoo oooob coo g
0000.%% MRI, Cephalometry 00 00000 O
0000 OO O00d0 Od. Simple overnight oxy-
metryll OO0 OO0 OO OOO dOOOOo O
OO0 000 O O 000 Brouillette OO OOOODO
overnight pulse oximetryd 00O O0O0O0O O 97%
O positive predictive valued OO0 0003 over-
night four channel sleep studyl heart rate, respira-
tory effort, air flow, oxyhemoglobin concentration
0 000 obodob obod oob boo ooo oo

000 EEGD 0OOO OO0 sleep staged O O
0n 30

£0t 20 2T2F BY

o

000 000,00000 0000 0000 000
000000 0000 000 00000 0000 O
000 OO0 0000 (Table 5).2

NE R AT

oooo oo 0ooob oogdg ooo ooo oo
0 oooo.ooo ooobob ooo oooooobo b
o, 0000, oooo, ooo oooo oo 00 o
0O OO0 0000, 00000 ooo ooo first line
treatment] 0 PSGO 000 00O O0O0OO 75% O
00 0000 000 000 Oobo oo 8% oo
0o 2o

Medical treatment
00000 0000 00000 00000, 000
0000 000 000000 000 0OO0. 00ooo
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Table 5. Complication of childhood OSAS

Developmental/  Failure to thrive

behavioral Short status
Impaired growth hormone release
Shyness/Social withdrawal
Developmental delay
School/Learning problems
Attention deficit disorder
Personality changes
Restlessness
Cor pulmonale/Pulmonary
hypertension
Polycythemia

Cardiovascular

Hypertension
Arrhythmia

GERD

Feeding problem

Gastrointestinal
Pulmonary Chronic aspiration
Repetitive airway infections
Neurologic Enuresis

Dull affect/lethargy
Surgical Respiratory complication
Cardiovascular complication
Perioperative death
Bruxism/orthodontic problem
Dental

Other

Daytime fatigue
Nocturnal sweating
Sleepwalking

Death (?incidence)

adopted from Bower CM et al, 2000

00 000000 00 000 oo, oooo oo,
000 00O 00 U0 000 0ooooo. intranasal
corticosteroidd] 000000 OO0 O0OOO OO
00 000 00 0000 U0boo ooo ooo o
0o

Mechanical treatment

000 DO0OO00O0 0000 CPAPO OO0 00O
00 00 00 000 00000 0000 odo o
0 00000 000 00000 00 0000 0O
000000 000 00000 00 000 000
00 ooood.
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Table 6. Outcome of tonsillectomy and adenoidectomy

Author Procedure N Patients %Cure
Nishimura T&A 55 Child 94
Kudoh T&A 31 Obese All
Suen T&A 26 Child 84
Frank T&A 32 Child Most
adopted from Charles M et al, 2000
; sleep disturbance and sleep related breathing disorders
Surglcal management and their relation to daytime sleepiness in 4-5 year old
uoooooo oo ooo ooo ooo ooo o children. Am Rev Respir Dis 1991,143:4381.
00000 000 000 00 oooo oo goo 3) Leach J, Olson J, Hermann J, Manning S. Polysomno—

00 O00. Strauss 00 000000 OO0 00O O
0 000000 OO0 00000 000 00 000
000 OO0 0000,30 000 00 00000 00
00 00 000 000 0 0000 oooo oo™

T&A

00 00 00000000 000 000000
000 0000 00000 000 000 OO0 80~
90% 000 0000 DOO0(Table 6).2 000 30
00000 AHIO 1000 20 OO0 OO0 00000
000,000 000 0000 000 00000 00
0 00 000000 000 0000.

UPPP

000 OO0 Muller manuver O0O0O0O UPPPO O
0000 000 00 000 0000 0oo ooo
00. 00000 00 0O 00ooooooo oo oo
0000 AHIO 20 0000 OO0 ODOO0OOOO OO
0 oooo?

Maxillofacial framework surgery
00000 0000 000 CPAP OO OOOO.

38 ®%oj000- ooooo.
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