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Early screening and treatment methods of
pediatric sleep-disordered breathing(SDB) in dental office
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Pediatric sleep-disordered breathing(SDB) is a common sleep disorder in children caused by obstruction of upper air-

¢ way during sleep. It is often unrecognized early in life and causes various complications, including abnormal craniofacial

growth and oral muscle dysfunctions. Dentist can play a significant role in managing SDB by early screening SDB risk
factors and timely referring for diagnosis. SDB risk factors can be easily screened in dental office through medical history,
sleep history, physical factors, sleep questionnaire, and cephalometric x-ray. In case of abnormal craniofacial development,
rapid maxillary expansion, oral appliances, and myofunctional therapy can be used to reduce SDB symptoms and restore
normal craniofacial development and muscular tones. Understanding continuous interaction between oral-facial muscle
tone, maxillary-mandibular growth and development of SDB is important in managing pediatric SDB. The ultimate goal of
pediatric SDB treatment is to change mouth breathing to nasal breathing, and a multidisciplinary approach in medicine and
dentistry is necessary.
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snoring) OARE 7= AT SEHupper airway
resistance syndrome), H&J4 #12+7](obstructive hy-
poventilation) 12|11 HAA FHESEZ(obstruc-
tive sleep apnea, OSA) 7HA| 9] H 9= Zg5c}2o9),
Aot SDB= &%t Hgo=®  w|xAolEIl
(American Academy of Pediatrics, AAP)O] W2 A
ofoflAl OSA FHES 1~5%, /3 TZ°l(habitual
snoring)= 1.5~27% 7HA] H =P, Ao} SDB7} A5
7] gk AF B2 5SS Bhlotn 47| oo
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Agto] tiFE AL Q39 ojof
o] EA3}, A|tofjA{ 9] 27] AEH
=1 1A} ght,

TP, 491 SDBO] F YUQle-
£ W 9 oprf|ico] = H|t7E 3 URlo g, Aok= A
AZol A 2518 A% Aol
1, 71%0] w3 Atioz Hi 9 ojfi-o]=9] F7]
7t 2 2~8A] Afelol| 713 SRt T3 ARET
o] mhE Ao 22| Pk wHA] o] e Al
2] W H]go] HSahA Yehed ), o= Ao}
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8A 9 5ol 2 Al
Aol 9 2018 AH/1Y Y5 oll(Attention Deficit/
Hyperactivity Disorder, ADHD) 7} E11%]7]| %= sFith
(Table 2)°7.

OSA9] Aet9] gold standard= HAAMI SHCHAHA
H(Inlab overnight polysomnography, PSG)2&>7,
20149 vl=H2J5}s](American Academy of Sleep
Medicine, AASM)2] ICSD-3¥International Classifi-
cation of Sleep Disorders - 3rd edition(ICSD-3))°] t}
21 40} 0SA9] 7|52 1) /= &4ol™ Apnea Hy-
popnea Index(AHI) > 1 o]AY, 2) SArS B &
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Table 1. Characteristics of pediatric OSA compared with adults

Children Adult
Clinical features
Peak age Preschool age Elderly age
Sex ratio Male = Female Male ) Female
Etiology Adenotonsillar hypertrophy Obesity
Body weight Failure to thrive, Normal Obese
Excessive daytime sleepiness Uncommon Very common
Management
Surgical T&A (Majority of cases) UPPP (Selected cases)
Medical CPAP (Occasionally) CPAP

T&A, tonsillectomy and adenoidectomy; CPAP, continuous positive airway pressure; UPPP, uvulopalatopharyngoplasty.

Table 2. Symptoms of pediatric OSA

Daytime symptoms

Nocturnal symptoms

Hyperactivity

Decreased school performance
Aggressive behavior

Excessive sleepiness
Developmental delay

Daytime fatigue

Poor appetite

Headaches on awakening

Snoring

Witnessed apneas

Mouth breathing

Nocturnal sweating
Restless sleep

Bruxism

Secondary Enuresis
Parasomnia(walking, talking)
Nightmares

Drooling

FHAIZES] 25% o4 HEHFES{hypercapnia(PaCO2 »
50 mm Hg)) < Hol= H44d #27](obstructive hy-
poventilation) FEIQ! H-2 HOJHTPO, AolofA
OSA k2 913t AHI 712 R0} =, AJQleflA
= AHI}FS5ET ot A0 2 HAJTE Aol A= 15
o} ook Ao = 7hgiet

40} OSAY] A g o= HE Y ofd| o] & H|tj7}
Ue A5 oflicolE HE HAE0] first-line X &H
o2 d#A QL of|io|E HE AAlE 2350l df
FEA AU % o= OSA7H Folle B9+=
&8 7|=%U7](continuous positive airway pressure,
CPAPV} @2 PAEP, I o]d AZHE Tt

)

0 2L o} 4o} OSA X8| FHAE Ho|=g|!") o}
giol= Wi AAlE § OSA7F XA ¢k Holgl
At} o|Fof sk A7t 5% UehteP®, Bhat-
tacharjee 5(2010)2] t}7]| 2 384 itof w2 4
o} OSA ZEAjolA| ofel|ieo| & W HA% T 5787 9] &
of F 23] 1577(27.2%) Tro] OSA 3-/go] A=t
11 gt} 1ol (07 yet Higte] & & %kl OSAS] 913 &
290w, H[gto] opy Aofo] Aofl= 7]1&E0] OSA 5
gol APAY HAlo] Al A7t 98 a4kl 519
t}. Guilleminault 5(2007)%9] QLo A= ofdjro]=
HE dAle & 199%99] 4} 5 921 (46.2%)°14 OSA
ZAfo| o}, olfirolE W AAES OSA SAS &
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Table 3. Diseases with a high risk of pediatric OSA

S AR Sk QAT AP A7 F B
Q% 9 77} HNZ ARE BT
910} B2} T M B} Q1XI8HA] 25131 9k SDBY)

RQIES ol AgE 7] g OSA O] B

[¢)

N
H
Hz
()
n
ol
-

Loz o A ok on
g

1) Medical history (Systemic disease, Obesity, Premature

birth)

TE-QH 25 2 E29) i AolE FHkole A4l
A2 7= Haf9] §1%lo] ot 40t SDBE &5
7RsAE ErH022) Zotn A (midface deficiency),
sietE HRe-2 A% (mandibular hypoplasia), 217875
Zoli(neuromuscular disorders), 234 o}4Hcomplex
abnormalities) 50| S AlF g2 that 2
CHTable 3)°.

HIYE2 OSAS] 584 919 QRI0 2, AofHTh= A4
|71/49R17] OSAClAl 25 191 g4ocd, Tt 4
of OSA7} a7 /4R717HA] Al 9 Wrgsh=t] 7]
oJ517] w0 Aot A ZHElAE QRETH ., AAP
of| A= IAFO) A HIRERI ofeloflA] OSA ke H6l

Midface deficiency Mandibular hypoplasia

- Apert syndrome - Pierre Robin sequence

- Crouzon syndrome - Treacher Collins syndrome
- Pfeiffer syndrome - Nager syndrome

- Unrepaired or repaired cleft palate

- Stickler syndrome
- Juvenile idiopathic arthritis

Neuromuscular disorders

Complex abnormalities

- Cerebral palsy

- Duchenne muscular dystrophy
- Myotonic muscular syndrome
- Uncontrolled epilepsy

- Achondroplasia

- Chiari malformation

- Down syndrome

- Ehlers-Danlos syndrome
- Mucopolysaccharidoses
- Prader-Willi syndrome
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o L
4 an O =

Rk
30,
&

Th 0 & H|%0l2 Hjofid Aoke] - 417t ook
o] 245k 92 4= 9lo] SDB IHe] FHoket 4= 3l
TjeI9, 365 osloflA] Efjojid ul&oks T871A 5}
(hypotonia)g 7M1 Ql= 7497 Eol 3.8, ASS
P HolAY E11 F& dehs= 7H L, 1 Al
SFE ok 97t Bk, Afe 717 345 wgho 2 €
o BE foke w1 F2 BIE 7K A= vy
WA ET S 671 Aol 77 |H] 24mm ]9, 375
of| et Fok= 77 YHlZE 27~31mm ©| 2, 36
Zof| ol -fote] 35%2} 1Rt 44 ol e
ofof A= HH|7} 27mm ulgto] ek SHHY, uprA]
= Huang 5{2014)V9] 9170] w29 A5 /1L © 1
%0t -2 80%Cl14 AHI ) 1 event/hE ¥ 9.0, Thatot
ol H]sl SDBE 7HAl+= 457} o Eatth

2) Sleep history (Snoring)
FZoli= Aot OSAdIA 71 &t Z4o1H, OSA
9} Zro] SDB AH ERo] Z3tE| o]

S 93 2ol {5 ERlske A2 vie- Fasitt

O.

A
EZHAHI S71 §lo] S 019 Q= T &0

i 1 O
2 5ol OSAZ AT 4= 9lomf OSALH Tz HA]
Z o]0 4H9] A BT U A1 QIR AETA H A

o =X )
27900 3 71 % Slo] Fopt BRI

4 Rt Ue SHollM= Pirild-Parkkinen &
(2009)%0] T FZo] Ao FrALof|A] Aol Hls)
I 29, 2 333 42 siefzol o Bol &4
Apo]7F OSA SHAE Hik= 2{1A]
OSAS}HISRE 30 & 4173 ojbH o]

oJ210]9] 49 SDBS} elo] 91 S Ik I
A AR, A Bk A9 71 Holrt o 2
A7b 25250 o) SiEl oA glof A woR
AFg=7 10l of ek,

3) Physical factors (Face, Adeno-tonsil, Tongue,
Dental arch)
FH Al A7 |% Aol S7HEH 7| & SHE s
2], 5t} 5 5] AANIE A HH, AooflA= 0|2
QU] 77 efeh Hhgo] GRS wh=rh Y, OSASH 7

)

(o]

ol
o
=
rlr

A7 Al & 4= Qi 4ot SDBY] #+4H HF
Z|ofe} ofg- it op e} A7) W W, ] 5ol Sl
W] H|tfi= 4o} OSAS] 5 Yl =, HE F7]
+ Brodsky tonsil grades, Friedman tonsil grades &
02 gRIgH 4= QUa1, A7 A 2] YAl Friedman
tongue position?t modified Mallampati score= €21
& = Qo323 Friedman 5420132 HlERLA] =5
< 59f| Friedman tongue positionZ} modified Mal-
lalmpati score 25 AHI @F A OSA A% oS0l &
AR JTAE Ko, & 97 Frks SHTHIZEA
o OSA AHEE HEA AS8E & Ue Y AA =
T shgict. 28y Hie 3719 5 94| H7EE OSA
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&34 Setrts oJA® Q1o OSA Hgto] opd
FH0 2 Farsof Fhepo,

5] 9] fIR|9F Bzl g2 4= SDBY] 919 8<le
THo30 A a7} Zo} &7} d2ke Ao J= 17} o

ol A91=l 0] “ekare] Zute FAH e, Ash A2, &

&, 1E 5] FYH 7 Qe 2LS FA] I

ruEI-ﬂ
T

roo
E_

HJ

o252 & = Qink. A47] Aotol|A o™ 7 7157
o7} A&E A9 vIAA AP, A A8, S
A7) =7F s A= SDBO] ¥ IS 2 4 9
tHO0, Guilleminault 5(2016170] 1507 2] 4o} OSA

BAE B At 429004 B AadE 7T A

o 1% 80%= =1l F2 At =2 Mallampati
score< HJTh o9t
Aot/ x| 2Z0] gt BrtE= 1 =2 AT, A

slekg, Z|of A 52 A 8Rlo= sRlslE 4= 9l
t}. Pirili-Parkkinen $(2009Y9] ¢17to] w2 Ao}
OSA ®A}= A E3 &4 23 Ad+tHo =3 o7 5
7}, A g7 A, F2 43T A2 ol g Bl

furgto] -RolohA ot *o%}
%‘01 OSA NE(AHDQ} S

'E_ - =2 o1 T

obel Ao] WYX Fofo] 25 Aetel 4 Lo]

3, w]73] o] g 9 A7|E AF 3719} cio] SDB
0]

7HrE 7S E IEH 230, OSAE 7HAI AL Qi Aot
9 SHAQA 1 e Fe o} A2k el o
th23} Zrh(Table 4)7.

4) Sleep questionnaire (Pediatric Sleep Questionnaire,
PSQ)
WS A 4% 55 &AF SDBE 7HALL
= AT dFo] HH AdZ At HEAE Z‘l‘%‘aﬂ
B 5 933, Aof OSA 7HES 3t HEA|E Pe-
diatric Sleep Questionnaire(PSQ), Sleep Clinical
Record(SCR), Obstructive Sleep Apnea-18(0SA-18),
I'M SLEEPY, Teen STOP-Bang, Children’s Sleep

Table 4. Craniofacial and dental morphological abnormalities in pediatric OSA

Craniofacial morphological abnormalities

- Maxillo-mandibular retrusion in relation to anterior cranial base

- Increased mandibular plane angle
- Increased anterior facial height

- Steeper gonial angle

- Lowered hyoid bone

- Reduced mandibular length

- Reduced pharyngeal airway space
- Elongated soft palate

- Increased tongue size

- Retrusive chin

Dental morphological abnormalities

- Maxillary constriction

- High and narrow palate

- Open bite

- Anterior and posterior crossbite

- Maxillary/mandibular dental crowding
- Decreased intermolar width

B~ {07 lolvlioiT]
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Health Questionnaire(CSHQ) &
HrE]o] ARGE]AL Qlow =T

oA 7HA] F57F A
A A8 7hsotaL vl

o] A2 B Stk 43S /M T U, S5
SHSIoI A 2:0F OSAS] A Ak mT2AS] B2

& o] % PSQ%} SCRuHS TAs}9 10, 2|3} Aol 4
© 951 AFRE 2 9l g Zi_i Hol 1:}13)
PSQE Chervin §(200017°] 2~18A] oFs-S& dld2>

= 7R A2 A0 OSA9] 7HE thE A 0 2 ARG E]
11 )} Snoring, Sleepiness, Behavior, Sleep-related
breathing disorder 2] ZZoj|A] 227} &) 4702
=0 HoAL o B ol Q' &2 HohA o &
doll= 1584 % Ae™ 33% (Cutoff value 0.33) &
Q1 87] ol ol A ‘el Q1 A WA, Eie B (A 5
HTFS %‘3: S 7Fs/) 02 7k OSA Xicte] tsf
=078, 50 0.725 HRIt}*3), PSQi= gh=tolwh

78,5

20t =H HEX|

(Pediatric Sleep Questionnaire)

4% 4ol

Ay

2 g =Rk

X|'ch shE SOF Sof TpAofA SHElE HE UYHFML.

+H & f2| 010l E...
1. 3E 302 O|Y a-q ojle ==
2. g4 35 2t oftle =&
3. 25 AnEA 2ch ol =ZE
4. F227t AEZAL A|lDEch oftle =&
5. 20| olg0| AALL 47| HEA ofle 22
6. Ol0|7t Hof| A= =F TEFAE ofle =E

22| OPOI_....
7. 5% 50 Y22 &g 4= FEOl AUk L0 olHR 2E
8. OfFo| Lojutat glo| et Qlck of oile =&
9. XpF Hrio A#S Wk o oile =&
10. OFHO| &3H3HA YOJLER| Rotch o ofe =&
1. % A SO Z2{A ES0ietct o ofle =&
12. 8t MY HO|LL CHE R=X2RE 0fo|7t 3t2 FY

Z8 siths 71§ SACH of oiHe =&

13. oo oto|E 77|17t Lt oLl 25
14. O}O|7} OFHO| UOILLA T{2|7} OfZChm $hCh, ..............e. oL @&
15. (0|7} B4 = URP7| 4Fo| YYECH =T Al7|7t At . ofe =22
16. OFO|7} HK|F0lCt o ofe =E

22| ofols FF olet #ELCh.:
17. 22 ZBESA Y= £ 2eoloh otle =2E
18. IHH|2H #ES HESH St B0 ATk o ojle =2
19. Qo] x50 A Agt TCH oLl  =2F
20. &1t &g IRk £ D oRoM SHEAS ACh ... - ol 2§
21. g4 OC|E7 7t3{1 st1 OiX| 2EE FHol & % = PEHEP oLl =&
22. CH2 AbZtel CHEtLE Qo & 7|01 Y B sECh .. ofe 2=

Figure 1. Korean version of pediatric sleep questionnaire
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0 2 #9o] o] glo] 2|1} M AofA = E4A E-go]
7Fs3teHFig. 172, YA A1 & % 1o, ASA A4 A, A
A5 =517l ADHD, 12|11 B]gto] PSQoA| 84 o]
AFo] 4ot o] okl sep,

SCRZ Villa 5{2013)*0] 7diet EAZ, oAt
AIA] ZAKphysical examination), ZHF9] F34H4] S4¢
(patients subjective symptoms), 522 2% /7P
(features of inattention and hyperactivity) 9 Al| 7}
A o] s B7lsto] 30~608 Hx FE= B
o] AEA]o]th. AHI > 1 episodes/hr 041 Zn|gt
OSA e SCR 6,58 oPdollA 96%2] W=t 67%
9] o] & 7}A|H%39 AHI = 5 episodes/hr 01432 %
-39 OSA ek 73-¢- SCR 8.257 ol o ¥
A% 83%2k 5ol 70%2 7k, 18U SCR A&
o] Eelstal e dejw oAt} AlA| AL At 23
=7] wizofl 2|2} Az Ao A 7hes] E857]= ok

5) X-ray (Cephalometric)

Katyal {20139 SDB obg-9] 2}otaz} A17] =
gio]l ohgt mEt 24 =ollAl, SDB 1% i
H|5}]l A point-nasion-B point(ANB)7} -F-2l5HA| %L,
posterior nasal spine®l|A1FE oo E7}A]2] A7
7F--2I5HA| ARokehar shgitk. 12U ANB Ajo)= 2% 1]
THo]o] A(OSA EAlollA] 1.64°, FE0] ZAtollA 1.54°)
UAFA ouli= o] Kol 319tP?. Flores-Mir 5
(20149 Z:oF OSA BHA19] ot Fefol] thgt met
A =2olA+=, OSA7F Sl ols= 5ot B, sella-
nasion-B point(SNB)2} ANB7} th&3} 3-25H Z}o|
7} AT BETt. E3E Galeotti 5(2019)79] ]
A= 0SAS] ARl AHIS $7h= ANB 5719} -#-2f3t
A AL, 71 & B2 B 9] Fhae Ads1ete] hy-
perdivergent 434 W42 TA7F ATkl skt

WA HEREA =EEolA SR FRASTAMIAR

)

24 4 0SA §A014 599l ol Hol4| 23t o]
s, 2:0F DB Jok] AHIONA 94 glo] 2891 )
S

2 Ao 914] Qi Aeoll A A Aol 2 53

1) Rapid Maxillary Expansion (RME)

goto] FaHH AofoflA] Aot v S AAI(RME)S]
AREE, Adot S B ofy2t 4x0t9] SDB S A
Al &= Qlryei3i42d Apoksto] SAbEld W7} A7} Yo
AHA 817} 7] A3 nasal airflow resistance)°] &°]
S, 7 AR FolA| HH 1T B7to] 57t
3lo], 380 2o]3A| L OSA SAto] sk 4= AUt
Caprioglio $5(2014)7& 4-0}o| A RME 2| 8= 7% &
7+ 8 Sp02 €7}, 1181 AHI Z4H4AE Jepiitha 5}
o, 7|% 370 G A7 FoflA 7H wol dofwt
thl 5FSIT E3F RME AR 2 /Feto] B ofA|H &
A Bk ARl B ZA| 912] Al 4= Qlo] 5f
Aol grl2 A doju=t] =2o] E &= ek,

40 OSA ZApolA] RMES] ARgoll gt 2017 A
A BA B0 oJshd, RME XZ+= AHIE Bt
HoZ 70% FHAAF O, Sp0O29] Bt} HA 44|
£ =L etk T3 AHIO| e U7t 2R 4of
oA TR A UEY, HEE7F A2 OSA 40 o]
o|E HE HAlE o]F OSA7} A& = =1l 2
W& 7141 AofoflA RMES A& PO g TEs)E 5
Akl 3HAEPY. RMEY] 471491 a32%, Pirelli 5
(2015/79] 4ollA] ol o] = HI H|t] glo] Aeto]
&2 Aot OSA $4HE RMEZ A &sto] HAE AHIL

Lo %

REIX ILREN I STk~ 107 lohyloirly
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129 follow-up $o= 12 FAES 2HIst v} 9
t}. Katyal 5(2013)79] 4t2] A 7jAdof] cigh gAtof Al
PSQ2} OSA-18 Quality of Life AEAE E3 OSA I
Aol ERE Aoke2, AT LETt A7 R
F37Hod)E 7H Blgo] Rt il Aetg Tt oot
3 UHle} 7= F7to] RolstA F9koH, RME A= A
A 91310l vl AFE OSA S44} W2 4k9] Ho] 7]
25 AN FARE AR 53k 02 JRAE
B =

s

l‘l

<

2) Oral Appliance Mandibular Advancement
Device(MAD))
SDB A&E 93 Y AAZ= 51k A9 ol&
Al71%= ZZ](mandibular advancement device, MAD)
7FARSETH), MADE 51l A} ol FA| 0 27 AF

7|8 st —‘%71 5= MAAIRITAL d2iA A

OSA &}, 53] IIg 29 ZAol|lA CPAP tiete s &
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3) Myofunctional therapy (MFT) (Myofunctional

exercise, Oropharyngeal exercise)

OSA A= ¥ #Ho +7)s L¥(myofunctional
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Medical history Sleep history
» Systematic disease = Snoring
* Premature birth
Obesity Clinical exam
= Face
Questionnaire « Adeno-tonsil
» Pediatric sleep = Tongue
guestionnaire = Dental arch

v

For accurate diagnosis,
refer to pediatrician/otolaryngologist

Figure 2. Screening methods of pediatric SDB in dental practice

Table 5. Treatment methods of pediatric SDB in dental practice

Features Treatment
Hard tissue abnormalities Orthodontic/pedic treatment
- High and narrow palate - Rapid maxillary expansion
- Skeletal class Il - Mandibular advancement device
- Increased mandibular plane angle - Functional appliance
Soft tissue abnormalities
- Mouth breathing .
~ OSA history Myofunctional therapy

- Adenotonsillectomy history
- Weak oropharyngeal muscle tone
= Short lingual frenum

Lingual frenectomy

S e 22 46%, 65% Fx Wl FA] Fom® PSQ AR BAL ulZIA R ANB 9} 51t 7z 5o A=
S AEAE 7T 078, 0% 0725 EQITd ot X7} A QR & 79 40f SDBE JAls|E 4= 3
7|3 Z3F4 95191 CHAT(ChildHood Adeno-Tonsil-  A|9E 40} OSA Agtof| AREE 7| o= BT Eol 7}

lectomy) study oAl Q14t8HA B4, XE A4, W W] g7 thEo 7 Atk =77 ARG o Ho,
AEZR] 9] A} A HEL Ao} OSAQ] ALE Al 0SAQ Adoj= mw over-night PSG7} OSA &
QA A FoIchT S, S FRASHMAIA B Bk of gt AL E 8018k 4 Qlo] OSA A& 9 T
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