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Relationship between Obstructive
Sleep Apnea and Extraction Teeth in
Orthodontic Treatment

Wanchaloem Theprungsirikul* Pipop Sutthiprapaporn**

Abstract

Obstructive sleep apnea is a common upper airway disorder that, if left untreated, could occur complications
including physical, mental, and psychosocial problems. Dentists should be knowledgeable with obstructive
sleep apnea and screen patients for the condition by completing an oral examination and administering
a questionnaire that includes Berlin questionnaire, Epworth sleepiness scale, and STOP-Bang questionnaire.
Additionally, lateral cephalometric radiographs or cone beam computed tomography were examined.
Mandibular micrognathism, a hyperdivergent pattern, midface hypoplasia, a decrease in the thyromental distance,
and a low hyoid position are all characteristics that are frequently seen in patient with obstructive sleep apnea.
Currently, the role of obstructive sleep apnea in orthodontic treatment is more recognized. Both orthodontic
treatment combined with tooth extraction and orthodontic treatment combined with mandibular setback
surgery require an appropriate treatment. The tooth extraction and mandibular setback will decrease the tongue’s
surface area. The tongue is positioned more backward. As a result, the upper airway becomes smaller due
to an increase in the contact distance between the soft palate and the tongue. This may lead to the
development of obstructive sleep apnea. However, it is unclear from previous studies that orthodontic
treatment combined with tooth extraction and orthodontic treatment combined with mandibular setback
surgery directly contributes to obstructive sleep apnea. Most of the previous studies may focused on changes
in the upper airway spaces without sleep test, a gold standard diagnostic test for diagnosing and describing
the severity of obstructive sleep apnea. Therefore, this article presents an overview for orthodontists to
realize the importance of obstructive sleep apnea and develop appropriate treatment plans.
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Table 1 The incidence of obstructive sleep apnea using the Apnea-Hypopnea Index (AHI) of 5 or more events/

hour.

Size of population Age range Incidence (%)

Country

Spain® 2001 2148 30-70 26.2 28.0 35.2
Hong Kong™ 2011 153 30-60 8.8 N/A N/A
Hong Kong™ 2004 106 30-60 N/A 3.7 N/A
Korea® 2004 as7 40-69 27.1 16.8 28.4
China* 2005 3648 >20 24.2 24.2 23.6
Australia® 2008 380 40-65 25.5 23.5 24.5
Japan® 2008 322 23-59 59.7 N/A N/A
India®’ 2009 365 30-65 13.5 6.1 9.6
Thailand® 2011 199 28-47 15.4 6.3 11.4
Orwa = . . .
N y* 2011 518 30-65 21.0 13.0 22.1
United States® 2013 1520 30-70 33.9 17.4 33.2
Germany™ 2018 1208 20-81 59.4 332 60.1
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- nszgnuInsslnsanedu 65.1

= ﬂi%@’ﬂ‘mﬂ‘i‘i‘lﬂiimﬂ@ﬁl 96.9
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Table 2 Skeletal relationship and the incidence of obstructive sleep apnea

Skeletal relationship

Incidence of obstructive
sleep apnea (%)

WYISASSINYN

ﬂW’JS‘VIEJGWi’]EJ‘L’«J?JQJS%Z%JUGMﬂﬂ’]i’eJﬂf;duL‘f]Uﬂﬂ’J i
msfusaursaiumeladiuun Fainnanuinun
voetadenansag1esiuiu® ludiuvestdadonisniginia
(anatomical factor) gUlgaziiniauiunigladiuvy
uaunAuUnAsgiddAy” lasanizasrosuim
nEunausoudadudiunisiinunisaniutosiign
vuendu? Feiladeiifinarilimadumeladiuuuuauas
Uszneudienue1iveswinssinsaisfidunionss
(retrognathism) ag¥iliauanUFumds shumiswesnszen
TavAuegsdnauly v1nsslnsuuegluiunisfinsends
11nN31UNA (retrognathism) Lﬁaﬁadauﬁﬁ‘uum’i,mg 1
PUBoU AU seuveuda deusiiuses wazniiiug
vosnoneY (lateral pharyngeal wall)® wagludiuvesiade
N9 53N81 (physiological factor) lesnnuawdunis
veresndaiionns 4 wsndeusu wu ndaiilownile
naeada wavndandewmuwed wianfily vildauiing
peunduluUamadumelalivavas dwalvifinnisen
furesmaaunglainliiinisanamion1sIIA N8V
aumglangstion 10 3ufi* Fseglunszduiiquiaiuau
nsmelavildsmegesmeladuornadunniy vl
Aeeuduiiduavuinamaiumelamiendendes
(negative pharyngeal pressure) waganaiiliaine
Hudrguenlatosamierulidldlagauianisveamela

YUNaUALLT vznganielasianigaziinisanas
vesszAueendlawinlivasadonriisneifianisad
Jafinanudulafingeuazadudulainlulengs
Tnglanizegrsdamninimmgamelafunanusedy
afveulnoonlsdlunssunadonasfivaniy vilhden
fanadunsaundu Feaglunseduiiuanuidnils
#on1siuasuutasmaail (chemoreceptor) THgUae
arfefiut uwazmeladenlvgfieuoniadivenudn

Jeaunsavaunalat

NNSJUNAY

lunsidadegUisnienganielavaenduann
msqﬂﬁgu%ﬁﬁmmﬁy’q 6 93AUTENOUTINAY Ao ©1A19
waneueeEUle (symptoms) N139533319018 (physical
examination) N15a519luY9UN (intraoral examination)
N1IATIANNAINA18TIdnsranAsueaudne (lateral
cephalometric examination) N13AANTBIAILEYS
amzmgamglavugndvannisgatulagliuuuaeuna
(screening questionnaires) WAYN1INTIINITUBUNAY
(polysomnography)

1. 91M13uanevasfUae (symptoms) wuseanidu
omsTinTunaInaeiy (nighttime symptoms)****>
laun weunsuswiuienisvganiela (witnessed apnea)



JUIQdU INWSVASNa 1a: Anw ansus:ninsod

5> hua 9aWu Tny JA 14 a.1 2567|47

Jaanzvosnansiu Tornsanaevinlidesiu didnmela
laean gameladeninsigidnainainia (chocking
or gasping for air) fiuvesANANAY wavueUNTEEY
nszaesaioarensitindunainaisty (daytime
symptoms)**2**® gaun 91n15913usUNINAAUARLIA"
NAN9IU 91N139198U7T UInATEEaULT J91n15UNWIA
aeufuEh (Innswelanisuineeunansi) tnefiennis
fueusnRnunnainansiufioiduenisvdndiguaemn
WULUNG

2. N13M1923319n18 (physical examination)**”*
Usznousien1snsaasamenaly Wy dyanadn dmdn
drugs dudnanie vunaduseulenazaginn e
wnMgdulaganIzngueIn1souaIng WJudu was
115952951983 R aiumeladiuuy euseidu
msfusavtesaiumels 1dun vuaduseunedilvg
(@nndn 16 alumemds wazannnn 17 dalumene)
Tnssadenglvandsveuagluniiiiaund wu v1nssing
araudniiu (micrognathism) vnsslnsansiidunionss
(retrognathism) meﬁLmﬂwadﬁ;wuqmmLﬁa@aéau
Y94A4 (soft tissue pogonion) a&gjwﬁﬂﬁaiwwumadﬁﬂ
(true vertical line) Tneiduflanndugaduundaiad (Sn)
feanfussuussainesn (frankfort horizontal plane)
11NN 2 Aadluns nsiesynsesesluntidliunans
(midface hypoplasia) izEJzﬁ]’]ﬂﬂiz@ﬂéaulmaaﬁlﬂﬁﬂw
(thyromental distance) duas %ﬂﬂﬂaiwzmﬂﬂiz@ﬂéau
Inseudluiinng fidUseana 6 wuRuns wazdiuml
nszgnlasssdegi Jewndnszgnlesssdazetiisziuiien

ﬁUﬂiz@jﬂﬂa%uﬁ 3 (third cervical vertebrae)

3. MM529UYe9UN (intraoral examination)
A N1sATI9NTTEUNULarAuRAnUnRlugesUn 1YY
nIsAUMAeLLLITUAlnuInunAY (laree overjet)
MsaumdeuuuIfaiidniAu (deep overbite) TnaUnfiszes
WM sAUMAsNLLIT VLT WIR T Nzl 2 faduns
WAEIANUANNHAUNG WU tauUInlAsgs (high palatal
arch) Ssdurtusiuiiufivestosayniiuauas (narow nasal
cavity) {Hudu®® waznsasiaUsudiudens Weldoseu
Tudesne laun

62,64

3.1 ANTRNTIAVUINVDIYDIADAINAITIILUNUD
Modified Mallampati classification %39 Friedman
tongue position®** Iaglvigusagluvinngs luntuemss
91UINNT9 LaglilauaU LUITEAUIUINYRIYRIARNIENNNSH

< vy < v oA o a
wownulameneandu 4 seiu Ae SeAufl 1 (grade 1)
A s & ! a ! .

Ao a@wsaueuiudula (uvular) Waaa (pillar) wag
! a & o A = 2 & \
AOUNDUTATIINUA S2AUT 2 (grade II) Ao @rmnsatiuauln
LATRAAIINUA UALTRUADUNOUTAUARIUUY SEAUT 3
(grade lll) Am @unsaiunAIUEDU (soft palate) unsau

Mooe & A ! a o A

usiliiauauln Waan wazsounauTauayszaui 4 (grade IV)
Ao daasnuiumAuula (hard palate) intiu (U 1)

3.2 ANIATIVUINTRIRIUOUTA Taeldn1Tuus

¥4 Brodsky (Brodsky grading scale)” lngliiniqeet

, o Y Y
Tuvinids Tunthuenss 91U1nAT18 LAZLAUAY WUTEAU
vunvasreuneudally 5 svau Ao sEAUT 0 (grade 0)
Ae asralinuseuneudaiaslddmiugiaelasunis
H1fianeuTasen seAun 1 (grade 1) Ao Mauneudasyly

I II I v

gﬂ‘ﬁ 1

position®

LNUTINSUSEIUYUAUBIRIADAILATIILLATEY Modified Mallampati classification %38 Friedman tongue

Figure 1 The criteria for evaluating the oropharyngeal according to the Modified Mallampati classification or

Friedman tongue position®
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Figure 2 The criteria for evaluating the size of tonsil according to the Brodsky grading scale®’
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Fatlagunuuasunuitlsiunldfanses Ao

5.1 LUUaeuUnIuUesau (Berlin questionnaire)
Usgnousoanu 10 ¥e wuadu 3 ngu leun dranmifen
Aun1snsusisnsvgamelavaenau (5 Anw) Aay
Renduanuhamieseumdsnanasiu (3 Aaw) ua
fannAsdumsidulsarnuduladings (1 dan) dandn
1 foufiieafunsudsuniasmesimindlldsuey
lungudwmsunistduaziuy ﬁu’aﬁmﬂéﬂaﬂﬁﬂmmumﬂ
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A12NINYYBITINN g umelaFuyY (Tadiuns) lnelin1sinssaen1aseningaedgn Aall
1. mudiumeladuuuseaiulngsayn (nasopharynx, Pm-Upaw)
Pm Pterygomaxillary e 9nfnsE1Ie Pterygo-maxilla fiu Posterior nasal spine

Upaw Upper pharyngeal wall fi® Qméfﬂ‘uauﬁu@?&mﬂmﬂ posterior nasal spine fiU posterior
pharyngeal wall (Phw)

2. Madumeladiuuuszaugaslin (oropharynx, U-Mpaw)

U Uvula fie 9 Yatganveanaugau (The tip of the uvula)

Mpaw Middle pharyngeal wall @@ qmﬁmauﬁuﬁu’qmﬂmﬂ uvula AU posterior pharyngeal wall
(Phw)

3. mupumgladuuusEAunasdes (hypopharynx, V-Lpaw)

v Vallecula fo yaieuturasrIandondsuaslnuiu

Lpaw Lower pharyngeal wall @i® ﬁmﬁmﬁuauﬁué’%mﬂmﬂ vallecula iU posterior pharyngeal wall
(Phw)

v

WA Yot 19N IsauIglaguuy (915190aa4n3)

Nuimahumeladiuuusgau Ao Nunfegluduainain SR, Pm, Upaw wag Phw laefl SR fie sphenoidal rostrum
I‘Wix‘lﬁlgﬂ (nasopharyngeal airway

space)

& A a | o a & Ad v A ' . Y a v o Y
Nunmahumeladiuuuszau Ao ‘Wu‘vmag‘lul,ﬂuwa'mmmmawfjm‘uaa nasopharyngeal airway, NUHINTUNEIVDIAULAY
499U1n (oropharyngeal airway WWAIUBOU (posterior surface of tongue and soft palate), Et (tip of epiglottis) wag Phw
space)

& A a | ) P A P v A ' . X a v o a
Nunmahumeladiuuuszau Ao Wuwwagiumuwmﬂmnwawqmm oropharyngeal airway, WURIN1UAAIUBINIUA

navdldes (hypopharyngeal airway — nasaLdes (posterior surface of epiglottis),V uag Phw

space)
dumbinszgnlaeass

Go-H H fia Yauugawasingavenszgnlaoesd
Go (Gonion) fip IAVBYAEALALNAIEAYEY angle of mandible

Go-Gn-H° 31581313 Gonion, Gnathion uag Hyoid lag#l Gnathion (Gn) Ain 3ntinanuwazfIanves

mandibular symphysis

al

Go-Me-H° 1138739 Gonion, Menton wag Hyoid lag#l Menton (Me) fie qailagianves

mandibular symphysis

N-S-H° uqmz‘mfw Nasion , Sella turcica W& Hyoid Tnedi Nasion (N) #e ﬁlﬂ?ﬁﬂmwaﬂ frontonasal
suture
MP-H S¥8¥N195291313 mandibular plane U Hyoid Tagfi mandibular plane (MP) Ao i§ufiidon

AuDY Gonion Wag Gnathion
A7 7IVNNA WSO (TAALIANT)

PNS-U I¥YENNILIIN posterior nasal spine (PNS) §i4 U
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Table 3 The reference points of upper airway, hyoid bone and soft palate

Width of the upper airway space (mm) by measuring the distance between two points as follows

1. Nasopharynx (Pm-Upaw)

Pm Pterygomaxillary is the intersection point between pterygo-maxilla and posterior
nasal spine
Upaw Upper pharyngeal wall is the intersection of the perpendicular line from the

posterior nasal spine and the posterior pharyngeal wall (Phw)
2. Oropharynx (U-Mpaw)
u Uvula is the tip of the soft palate

Mpaw Middle pharyngeal wall is the intersection of the perpendicular line from the
uvula to the posterior pharyngeal wall (Phw)

3. Hypopharynx (V-Lpaw)
V Vallecula is the joining point of the epiglottis and the base of the tongue

Lpaw Lower pharyngeal wall is the intersection of the perpendicular line from the
vallecula and the posterior pharyngeal wall (Phw)

Area of the upper airway space (mm°)

Nasopharyngeal airway space  The area contained in the lines drawn from SR, Pm, Upaw, and Phw, where SR
is the sphenoidal rostrum

Oropharyngeal airway space The area contained in the line drawn from the bottom point of nasopharyngeal
airway, posterior surface of tongue and soft palate, Et (tip of epiglottis) and Phw

Hypopharyngeal airway space  The area contained in the line drawn from the bottom point of oropharyngeal
airway, posterior surface of epiglottis, V. and Phw

Hyoid bone position

Go-H H is the top and anterior point of the hyoid bone
Go (Gonion) is the lowest and furthest point of the angle of mandible

Go-Gn-H° Angle between Gonion, Gnathion and Hyoid; Gnathion (Gn) is the anterior and
lowest point of the mandibular symphysis

Go-Me-H° Angle between Gonion, Menton and Hyoid; Menton (Me) is the lowest point of
the mandibular symphysis

N-S-H° Angle between Nasion, Sella turcica and Hyoid; Nasion (N) is the midpoint of
the frontonasal suture

MP-H The distance between the mandibular plane and the hyoid; the mandibular
plane (MP) is the line joining the Gonion and Gnathion

Length of the soft palate (mm)

PNS-U The distance between the posterior nasal spine (PNS) and U
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Figure 3 The reference points analyzed from lateral cephalogram’
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Figure 4 The reference point for determining the area of the upper airway space’
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5.2 WUUABUAINTEAUAIUIIUDULOULISE
(Epworth sleepiness scale) fifloUsifiuannuguusives
grnssueuInAnUnilunainaisiy Jwansdslenia
Tunsnduluganunsaling g Tnefirasnzuuudaud 0 &
24 Az Tpevludrpzuuusinainnin 10 fed
fianudrniaunilunainansiu Fwuuaeuaiusyau
Audueviiinlhiesay 58 wasiausysesay
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91LANIINANYAAIG 9 WU N1TOAUDU NITLTE1 130
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thuld3Tadennengamelavaenduainnsgaiu
5.3 wuugeunuussdiunnisvesvnelavausndu
(STOP - Bang questionnaire) TiloUseiuanudewes
naiangngamelavaenduannisgaiu tnefinnu
hgaszanusosas 88 fv 93 witlaudumzAUszaa
Yoway 35 9 427 Fau wuvasuawEFsivsslenily
n15ifadunnignganielavarvduainniseaiusedu
suusannideilUlidnnsedlunguuszseinsialy winn
thiuuasumuiluldnnsedunduusssnsifinmiegs
flagfulsrardenalymuitheildnaauana (false negative)
$ruaundu uenanisetesifnfinuuasuaudini
g vl AnsauInasgan (false positive) ety
Fefldanansnnuvaeunuiimaumunisnsanisuey
%é’mﬁaiﬁaéﬁmawqmmaiasumswé’umﬂmiqu?u"lﬁmg’
6. N13M329N15UBUNRAY (Polysomnography)
msavnmsusurdulumsnsIminuesssnme
Tududng q sruoundu® definnsnsiagaanuiiu-dn
Y84N1518U (stage of sleep) a1naaulniiauas
(electroencephalogram: EEG) ﬂ?{uivdﬂwadgﬂmﬁﬁﬂ’ﬁ
wasulmluvandy (electrooculogram: EOG) wavAay
TWindaile (electromyogram: EMG) 5audiin1snsaa
girdimsugamglanseld ann1sinaumeladi-sen
(nasal air flow) TafumsUsziumaeaeulmvemen
WazYIviad (chest and abdominal movement) 13739
szavoandauludeataznisiauvesinlalagld pulse
oximeter M513LALINTUVMENSY Tnguiinideensuy
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ANUgULsvBInevgamelavaevaulagldnsinA
nsuganela (apnea) Ao A1gfifinisvgaisainyos
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saynwseun Wunaedades 10 3wdl wasnismiela
w7 (hypopnea) fio anzfiaumeleanaanitunfiegi
tosouaz 30 Wunaedwiey 10 Funit uazAudusa
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sanundudwiinisnganislavaznislauds (apnea-

hypopnea index: AH) Tnernssnamldanmsdusuaunds
yosmaifanimgavnelauazmelausiafiiatulu 1 42l
wusmuszauaugunsaly 3 szdu Ae sedulles
(mild OSA) fid1 AHI 5-14 as/dalus sedudunans
(moderate OSA) fifin AHI 15-30 A¥y/4ala wawseiuguuss
(severe OSA) i1 AHI > 30 afy/Flue®
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1. Mssnwuuvaysny (Conservative treatment)
1.1 n1sududsunginssy (life style
modification) azldinwlanalugUisaniznganela
ygnduINMsgatusziususstion ldun nsantimiin
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1.2 wn3esdnoiniausssuulnviaseiio
(continuous positive airway pressure: CPAP) L‘ﬁluqﬂﬂiﬂj
n1s¥nwiidenldidesanivszdniaminazlanieu
lunisanensuanssiudamawnsngdouainanevgamela
sgvduannisgaiu Taefinalanisiaumiewdlen
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1.3 n1sdnwidlegunsallugesuin (oral
appliance) wuzinlvldaunsallutesiinlugiieniie
nygamelavaenduannsgatuiiiusefusuussdonds
Jusstunae viseluseauTuusnn wigUislianunse
gousunisldialeadnenmaussiuuinsindeidomie
Ufiasnanda® léun gunsaldurngsingans (mandibular
advancement: MAD) Faiflugunsallutesuinuiindifesld
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nseafa’ Tnefindnnisie Usuideusumisnnsslnsans
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v v
U a
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2. M53NEIRISNIHIAR (Surgical treatment)
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A MTInvetiefty Tisanamzunsndouainamy
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verefalunuamimdaiuty ludaguldtnnsuueily
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Table 4 Radiographic craniofacial features in patients with obstructive sleep apnea

Number
Angle and

length of
cranial base
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(2015)
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Table 5 The differences in facial and skeletal structure of different races and the incidence of obstructive

sleep apnea

Characteristics of facial and skeletal structure

Population | cranial

Maxilla
base

Mandible

Hyoid
bone
position

Thyroid and chin

T Mallampati
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