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HAN D SoES SRl A0IM Bt HIIXI B
ZAD M0 M2 ADIE PXQ} 2EMTO| B0l 2t
EMG S SEMIAMSIE 07

L R R B RO AR R

HAA FH T35 FZ(obstructive sleep apnea, ©]3F OSAZ EAES ¢H £F A& WHE 5o doju: Ve
HHYZ Aot} B3 EEE JehE Fol(disorder)olth. a9 Aol 28t 7= 729 §5E aQ¥ oy
gt ey eQE F5F B4 7@t sgon T3 ojdZol AT fA F8F 8-S Fvkn
OSA X &5& 93] tddt &40 Alg=HN e stk X AXNE 53 8 9A 433 25 Uehdvtn a3
@ a8y &) AR AR AR mE F2A AR FE0)1Ad g a7 W@ etk o & AAe
AAdEtn X 2 o] WL OSA 82 269 (F 1738 o 99)3 4wt B4 A< 208 108 o 108)S
He Faggela FX AR AT FRYALAANA S AEstd Fxd wE Ar|zd F£ H3E Aot F
T Ato]9) A Az g FFE vmatdon £ OSA $4 149 (3 104 o 4%)E 3o 2 A9 Walel A3
Add ME o]dT ZHE WIS AT e e AEL At

L7 % F2o g FHASEA SN F A7/ Zol, 770 Al T4 SPAS, MAS, VAL, H-H1, MP-H
A T3 OSAT Alole] BAA Foxte BPom, IASS EASE F 239 $A4 f948 B g3

2. 37423 OSAT BFAAM FA] e wteh F57071 A o) FatdA F57K FE(epiglottis leve)e] 7%= %7
2 7ML A7 A FAZ Ao A2 A olgal oy F 7 EF IASAME I S
B, 32 B3 we 7z T2 i AFde F T Alold A& Aold vehhith

3. A9 st met FohielA oA 2RI} Frbeke AFE e et B4 frelate fivleH, AW A%
T RN st AR AR FRA AR folFA oA 2AET} ST

st AR FAE 7129 ratA T2 opE AVIE AR 4FE viAE Ao A4HH FHd 9
F g2 BATH OSAT Ateld] AelE YEAL, F 22 7= A A= A2 tdava Asdn.

( FRUEO0: HMY =0 255

it

ADIE FX, okt AKX FX, Old2 24T )

LN E 3 OSAZ EADE 9 £3 A4 wEso] dojy

£ IR A4S Asd FEEFS vehie Fo)

HH A F35FZ(obstructive sleep apnea, ©] ot} B AWl BN 1 Fo YY) w4

B Bole B AN Ratm Fue) AYER A

U oixcHEm A|DbciEt mAs DA, D4 W3} go] $utE]E Z o] W] o] & AR EHA H
2 Connecticuttisim X|Djcysr A

oA, A4 o] A3 AFe) BUF A= AZAHAA Ut &

o DAl 2Jncat o4le 4. ns A 0SA7E Age) wet MY 1 Hsystemic
HMCH=D AICE DY Dy, MBS hypertension), ¥ 41 %4 Z(right heart failure), 4]

t%?_;'_::_ Llj_t;_%l_} ‘|%ﬁ|—xl:'_}g_1 .! - = . ’
= 0;01 139;7 e B (cardiac arrhythmia) T3 #2 AZABA

9 oixlchatm 2|njcyst o)
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A - S - O - 054 - Zlefat

UE5E fdstan 4 A$ ¥ AAAZF(cerebral
ypoxia) &2 g EAAHsudden death)9} Zo] A
S A3E = e A4S ABE 29 + g
Ao g Y3zt E3 28 £HE HslR EaiA
HE2 AAY A4 Ag7A o1& & JleH aE
A& 57} 43 Fo2 ojojA AIFFQ BEARE
A HE Aol

A7z AAE fdsle AES By QYR )
Ao aiME oFF A A g

T 3EE YAY FL stetFo] 0SAY A9
o] tkx 8 om®® OSAT)A Hekd o] A

T

o,

3 4ol ek spge] A A% Aol7k Fu

2o gt A E Fxo] 22 8E A £ A
A3} taga syt

A g AoIglE OSAZAE B3 AT osid
AATEY PAJAFE B47F Fle AT RE @
AN FL AL opJu™ Aogle Aele 47
T AV 371 A FuA A2 9e 4w
A7 Az SR w3 2o AP o3t
A FHAY A E F2o AP %ol A% H
A A FF §A), sl io] PG BAE 7HAvia 8}
Arko®

TU AX FFe AuHez dstn 49 @
ZE 73] 491 F3F8o] A9 glenz 0SA9
ABE 8 o] AEHT gor o FE £L
ARE BHAYR g ey M8 oz A tzlel
o oM =&o] glon T AA Y 724, A
A 2871 dd dg 9% 08| g o))

old wzt Azle ()BT} OSATA 3t} Al
AR FA7L A7\ =d] ol F2H WE fdsle
A 8}, FR) ZAFH7} F o Atolo) A oE A}o) 7} YA
£ AT3a (2)0SATA A9 W3y} ojd e &
AEd] plX & e d3] A7s (30SATAA
stetg g A YA T st AR AA 7} o)
<9 B = "X Yo el AFstaA gt

IO, ACHAL S By
b H20HAt
FRYUAN A& A7 48722 0SA 34 2%
H0d 179, o 99)7} thExFoz duk A4 Aol 2

H(d 109, of 109)% o2 SUTHE 1. 0SA
B} TR e AAYEY oM Ao $UF 2
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T 1. F52 YA AS H208 AISE ASIR(0SA) 1 Bt
=(control)Q| AIZE

Age(yrs) 442 - 1334 244 0.9

Wt(kg) 65.33 741 60.3 958
Ht(cm) 164.8 6.92 1685 741

BMIkkg/m®) 238 254 21.14 2.19

¥ 2. 0142 20T SH0 AiB= &lgF(0SA) 2 Kizs

Age(yrs) 46.64 931
Wtkg) 64.29 7.03
Hi(cm) 167.07 6.91

BMI(kg/m”) 23.02 1.89

oj9} RIFFTE F4E s Y FHEF
A F+(polysomnographic study)®t ¥ 38X % (Apnea
Index)E& X33 AFAALE Fslod OSAZ 7Mzd
H 32 5 2 237 o] FA g &
33 ¥eg Holm 3MY olA FA(follow-up)d
A2E dez gen AVx Fee g W
go] SIAY, % T8 Y29 AR F
Fg 7HAY, 4848 7% o)l dAY L F
] G o] 43R g2 vhgE Hole AL Uy
A AYsAct FFToR Al AR ¥
s Aetel EH8A ¢ w¥Est Bl o F
AAY 71l ool flem 1l o|de Fdelnt
BHEO 13, Al WA E A g Xofe] AHFH
Aol gle AAUTgn AGdE AgYez AA
o2 oMAZTe YFAAE B ZEFol9
0OSA9 ®¥Ho] gle Ao A= 3 44 104
AL gz syt

AF T Foll 14H(F 104, o 4%)L ez o]
AT 2HE S-S AYFAHE 2).

Lk Oi-224E

D AZE RE2EL 42 AFH} EFAE §4 6o
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J8 1. 220IM NS8t Sl
25N

1o

& QlsAZi= OSA X

G A B 3 AL Pt v RS (BMI,
Body Mass Index = Kg/m)& T3tQt}.

2) SR FEUAAAAY AE

(1) &7 JFFe] F2d glojx zZhzt ome] &
B FRAAALE A5 WA g9
(supine posiotion)o| A A& A5E T A4
7b kg shobEE W o] F A7) OSA A B
(™ DE SN FFsta o dez
WALAAR S 17 o A5 4952 &9
Al 4 B8 £ Fo FF Y E AP 4
3 o WA (pillow)E ©]83A 3 77N
A st HAe el ARE ASFA T <]
W 28 2o Yehd 713 F plastic baseg ©]&
sty HAAHS TR AXM  frankfort
horizontal ¥ (0]st FH W o2 FANF A HE
el A5g 7] 23”
EE 2% Hdstm dketZo] 9 9l (rest
position) TN A F& g AF 35§ W3 o
BANZ7} Vg Fold delol A AMAALL & A
=201

(2) 42 F. F. D. 5ft, 70KVp, 10mAe] &7
2 dAdEgn AAREEY GALAT e
Cranex 3+ Ceph®7] 7l (Soredex-FinndentAH])ol
10" X 12" FUJI IP cassetteE ©] &3] &3t &
FCR AC-3%7)A/(FUJIAMADel FUJT MEDICAL
CR filme A3t &35t

(3) BAIA Yol 28 FALE oA ASAT ASH
< A% sn 4749 ADAZSE 0.1lmm AZEH

MY £H FEES A0 UM St MR X YA H 2

Plastic base fluid

D3 2. FH BT NEE0) 24CE HEoh| 26t &R 2
GNC| S5 ARE WStol| HABH Aot

2 APty
@ AZATH AZA
AZA
C3, third vertebra. #| 37852 A4,
C4, fourth vertebra. Al 4359 HAEA.
. Et, tip of epiglottis. %712 3A34H4.
. Eb, base of epiglottis. 5702 44,
. H, hyoidale. 29} HA4E4,
. P, palate point. 7719 #H3PA.
. RGN, retrognathion. 3t%& 35535 43S
o] H3HHA.

9O U W

A&H(2E 3)

1. PNS-P, soft palate length. P4 PNS7}2]¢]
A2).(mm)

2. MPT, maximum palate thickness. PNS¢} P& €
a3 Ao £ A4 Hd Z74.(mm)

3. SPAS, superior posterior airway space. Go-B¥
Ao B A7 1/2 ARG A7 I
9] 71= A .(mm)

4. MAS, middle airway space. P& A Wil Go-B
B FH3 7= F7.(mm)

5. IAS, inferior airway space. Go-BE B oA €] 7]
= FA.(mm)

6. EAS, epiglottis airway space. Go-BEd3} 33 g
AFFHI FE7} 7HF 7S HAA e 7=
EA).(mm)

7. VAL, vertical airway length. PNS$t Eb7bx19] A
2].(mm)
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8. C3-H. C3914 H7ZX9 A#l.(mm)
9. MP-H. HellA 3t} FA7A 9] 3 A2].(mm)

10. H-H1, vertical hyoid. HoJA C3-RGN plane7}]
¢} A#.(mm)

11. H-RGN, horizontal hyoid. Hol4] RGN7HA| 9] A
2).(mm)

12. PPMPA. 77} %9 (palatal plane)? 3t} Hw
(mandibular plane)°] °]%+ ZE.(°)

13. EPIX. 3¢9} w3 ¥ (occlusal plane)ol] 33
FRAMAA FXE A3 gt 3471 83
¢ % AE.(mm)

14. EPIY. %te] wd HHo 39l HHgo|A %
AE AR wE R 19 FFA
2].(mm)

15. HYOIDX. “&<te] wd a5k Jui oA
FAE AR uEr AdEol 23 %A
2].(mm)

16. HYOIDY. “3<ete] mg Hdo] 422 3
A BAE AHEE) e dgo| 23

HA )

T3 A
2.(mm) ‘

17. X move. &l m3 HH ol 33 FH o)A
A& AHE3ol we} set AX)9] Y (incisal
tip)el ¥3<0 % Az.(mm)

18. Y move. &te] w3l Hd] 32 HHA A
A E A wret shet Ax)o o] &3
¢ 3 A2].(mm)

3) o]dZ EMG &3

1) 34714

Z}zte] FEA Biopak system(Bioresearch Inc.
USA) # 2584 (muscle activity) S £33t 71+
¢l BioEMGE &3t} sweep speed: 40ms/div
2 3} calibration2 20uv/cmo.2 &}s3th

2 A=

°ldZ EMG $4< A3M 373 15mmQ &2
¥ 78 AF(electrode)S BEF 204 A3t}
AARAL Bt EY S AS3t dtete] A o)A
9] FPukgko] wiel 10mm HF o2 AZS 91X
AlF o.M Hawley applianceE A &3 & AR E &
3 AFo] AAHEE FHHIY 4). BEAA
(ground wire)d] A2 S 93l Ho S bl A
=& AAARALY A 10mme] g &3 ¥= ¥
AAFE AMHE L

A% 2 44 o)5%E AV 919 Exaflex®
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J8 8. 2 9701 N8 S AEN

appliance

(GC America incAHA) putty types ©]-8-3to] HA|
+ biteblock & H23st4 o}

3 =%

3L OSATNA 43]9 &3S AP3A ot

A4 2 9l (uprighting position)ol 4 ¢] 13} 4 &
Aldst et JARR dtodF FHe B A &
Al 3 W2l & 71dA & AelolA FHE R bhe
o] HYPI=E X A7z HeHs 1FE EFHA 3
oFZo| ¢4 9 (rest position)oll A EZE FE3515
t} o] Aelol|A =3} whEsle] <HFE A Fo| Lol
AW ZAZE FF% ) Holx 3§ Fo ASH
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39 2™ 38 248t 2 (median) S #3HAT.

a8l 494 (supine posiotion)ollA 23} A&
AlQegtt 23 S FRASPALAD AS5A
71EHAR A5 17 29 FAE o] &3k AA3

I HHATE A DS FUA shehZo] A9
(rest position)ol] $1A3t=2 FE5HT} o] Aree
A FatE wHESle] A E FZo] Ao ZAL
£ SHst9on 543 oz 33 A5 ¢
Fh(median) < =313t}

a@la ASE 23 Hawley applianced) Awra
ol Vinyl Polysiloxane impression material¢! Exafl-
ex®(GC America incAHl) putty typeS %33 &
TFW A AW L 53 o] B8-S AR biteF
A5(2¥ 4), Hawley appliance’d 2t 3o 919} Y
gk Wb o2 AP (uprighting position)$t 3+
(supine posiotion)o|A] o] EMGE Zzt 248}
F7a=

4) EAA =

o] <] A=) thated SAS(Statistical Analysis
System) program(Version 6.04)& ©] &3l EAH
2ttt BE A g & a8l Hag € 58
£ T893 paired t-test® A#std Az AFE |
0E Z4zte] 5 SR AE3) 9 Bislel ol
A& AT39 2™ Student t-testS A3 3ted OSA
FATAE DT AT EZD)) AZTE] #9
A& ASSAY. F T ZFolA Pearson correlation
analysisg Alsate] Fuf #x] A3 A3 spet °]
T TR AZAE9 Wle ARAS
A&t

3} OSAZATo A 2 & 9] (uprighting position)
9} <}9] (supine position)o Al 243 o] EMG
A2 B P AA] F2 AT o] 4 EMG A&
*]& Wilcoxon signed rank testZ Al3st] EMG
Hslel 5AA f448& A3t

mZ

1. HATD} OSARDIO ADIE PRN A

BET OSATY A% Fxol e A2
£ 2 A0lY AZALY AR SRS B 39) &
ettt

A7 do], A77hel HFA, SPAS, MAS,

ERbO UM

otoF MRAX| YA MDA

X Control 21 OSAZC 2 2X0| Hi=
ZA0IC EHA 2014

PNS-P 4000455 43.32t4.34 *
MPT 955149 10.75£166 *
SPAS 1147282 910253 ok
MAS 940£322  721+613 ok
IAS 1143+346  1081%£3.27
EAS 579215  547£319
VAL 63861584 6929854 *
C3-H 42351442  4256+£537
H-H1 393£389  1294£6.15 ok
MP-H 7251600 1510+584 otk
H-RGN 3868568  3H62t495
PPMPA 2403562 2885+803 *

*significant at the level of P<0.05
**significant at the level of P<0.01
s+xsignificant at the level of P<0.001

VAL, H-H1, MP-HellA 5 #3219 5AF fAxE
B9 o JASS EASE F 7tdl BAAQ fog
o] & HolA| ekttt
2. &AX A U2 AT 2XO| HS
A2 2o uwkg Wsle} olo g F
AA #9342 E 49 E 50 89 Hth
EASE A F3ol wat F & BFA BAHCS
2 §9l8tA Z71ek 3 SPASE BAATZAA T £9
A 7k A9 H 54, MAS, 1ASE
F T EFdA 37 2L FAade D}%h‘& 435 v
e T4 F T EFA 5T ga)
xkls Ol%ﬂ%— 73S Vel ot ?ZV* SRt
¥t uk-g-S Ha] OSATZIAANE AL O R o] F3le
AA7F B3 AN o2 ol Fste A
7} Bhti(ad 5, 6). AL AR F T EFA
stetel AW o] 53 A AFFH ﬂ]o}@l Av o]
FaANoY FAA e g WS Yehi L,
et sty Aoz o5t A Ve
£ 3] OSATA 18 733}01 FEHA 8kt
Z symphysis©l] d3le] 4E2(H- RGN) F « BF
oA 1 o] Bty 7, 8 9, 10).

#7el &
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SR - IS - OJZH - 0I5 - Zehdt

H 4. 3% B0 2 Cotrolzilt 0SAZS 2 AIEX
ol 2 F ZA0IQ AN {1

PNS-P -06+247 022279
MPT -08+124 -083%197
SPAS 197+2.07  091+238
MAS -0.14£1.73 0.38+1.82
IAS -049+301  0.34%243
EAS 0.74t164  081%1.76
VAL 043£346 -0.60+502
C3-H 080156  058+1.85
H-H1 -043+£3.05 -458+565 *k
MP-H -098+364 -3816.20
H-RGN 430+2.71 1.85+347 *
PPMPA 0.80+1.36 165%3.11
EPIX 068+£188  058*15%
EPIY -0.3p*+23 0731339
HYOIDX 1.12+1.53 0.31£1.63
HYOIDY -065+324 0021515
X move 559+1.65 6.20+1.89
Y move -418+£262 -652*351

*significant at the level of P<0.05
**significant at the level of P<0.01
*kssignificant at the level of P<(.001

E 5. &X A0 2 - Hal0l SAN ROl

SPAS ook

MAS

IAS

EAS * *
VAL

C3-H *

H-H1 -
MP-H kK
H-RGN soksk *
PPMPA * *

*significant at the level of P<0.05
=+significant at the level of P<0.01
xsxgignificant at the level of P<0.001
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CHXITEA 282 45, 19984

EPIY

EPIX

(&

T2l 5. Control=Ql 50 QI=EH( [HgH Y| Hist
XZ0IN 20 = &t 0Is2. YEUIM 8
Z)k= A Ol=2 QDIsiT
EPIX : AlOO] 15! TOH0) LSt WHAM &
XE ARSIl et Dt X018
Hel. (mm)
EPIY : AfQtO| T8} TWOH0) £=Z0] HOAM &
XIE A2l 2t S0t 8201 &
Hel. (mm)

H-H12|
b

H~-RGNS| el

28 6. 0SAZY EFHO) QIS0 Tist AKX 3}

AT E A= A2A SPAS, EAS, 97714
Z ) 57, C3-H, horizontal hyoid(H-RGN)2] ¥ 87}
EARACR £33, OSATIM = EAS, 4770
9] # )%, MP-H, horizontal hyoid(H-RGN)7} %
2| AFd| wat BAALR fols Wstste Ao
2 Jelgton C3-Hol 93E F+ 4%S Vel
o}
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H-H12}
k]

H-RGN2| #ia8

J8 7. ControlZ20] GIIZ201 TS &=20| HIX| Hist
XZEUIM 8ol B21= oliB0 tist =8 Olsg 2
Oiztn
YZOIM 210l BDl= SIIZ00 [t o 012 9
OISt
H-H1 : HOIM C3-RGN planeltAIQ) H2l. (mm)
H-RGN : HOIIM RGNDERII H2. (mm)

H-H12]
Haty

H~RGNS ¥islg

3. Ol<t AKX [HE Af2IA

FA4E3} OSATAA shet 92 kel we 2t A
239 4RBAE E 6o Yehisich

HATANE stetel Aolsl sl FA]
%% 99 EAS, VAL®] Wsl5o] EAACE &
g AauAg ugor, 43¢l FuA W
(HYOIDX, C3-H)®} vertical hyoid®| W3l s
AE e A dehisic

Bl
E
0x
s
2
—Ho
fok
ook
i
et
>
=2
20
2
x
Ofr
©

FRIRIAL YR 2 A2

HYOIDX

Ji= M0IsE QJ0IBIC

HYOIDX : Afoto] 18} HOi0) Teist WHAIM
ARE NSE0 et &30] 2201 =~
A2 (mm)

HYOIDY : Afoto] 18t BT 2101 HHAIIM
HIE NES0 W2t &
AHEL (mm)

e

0
2
1>

HYOIDY

HYOIDX

T8 10. OSATQ &Z9| IFSH( (e SIXI Bt

[t

OSATANAM & stete] Awolged dis] FF49
Az EASY W37t BAACE R 47
#AE HYon, dtote] A olFq el vertical
hyoid®] ¥ 3}, MP-He] ¥ 3} horizontal hyoid®] ¥}
5ol EAAcE fodt ARAAE BT +8F
3l hyoidel ¥W3stel PPMPAS] Wl ARAAE 7t
AE 7eE JeERygith
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SHIE - IS - OIHH - 0154 - ZehRt

H 6. X 3X M=0| olo0] ARSI [E 2 A=XIQk
Of AlBA

PNS-P

MPT

SPAS

MAS

IAS

EAS 0.54*

VAL -0.47+ 0.56*

C3-H

H-H1 043+

MP-H 0.51%*
H-RGN 0.52%
PPMPA 0,42+
EPIX 0.45% 0.46*

EPIY 0.60%*

HYOIDX

HYOIDY

*significant at the level of P<0.05
=*gignificant at the level of P<0.01
wkxgignificant at the level of P<0.001

H 7. X X0 [ Old2 ZNE HSl0f
o

o
@
o
xd
|
10

X A} &bo] B o Fkk o *

GG : genioglossus muscle
*significant at the level of P<0.05
**significant at the level of P<0.01
=xxgignificant at the level of P<0.001

4, 2HEO| Higt

ZR) A& AA Wgle] E EMGE] ¥3E 1
119 JERiAT 999 AR AN 2% FR
32 Ao BAALR {odtA oldZe A=}
Z7kst9eHE 7, 2E 11).
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CHXIwWHA 28A 45, 1998

- max
+ median
* min

A B ¢ D

2 11, X BRI KNS HE 0lMd2 28E Bot
o EXF ROIM
A : Upright without appliance.
B : Upright with appliance.
C ' Supine without appliance.
D : Supine with appliance.
NS : not-significant
** P (0.001

A2 A% 30 BAYS AN A2
o AH st ek BAES Fokehe ARe U
gt $A8 fRe Al

vIo &

A $8 F3ET 723 AFE Asd o
¥ 94 71" (imaging technique)ol AHE-E ATt
Z2r FRuRA AL (lateral cephalometry)S 23+
A9l A 7158 HAL Brbegsttte @30l
o}, B ez dstn A F2ol 7Hedi
H]go] AYdle o ANV Yrx § BHFZEE
Arete g FEo 2 §88 ¥ oy FR FF
o] W& 22149l & 534 WslE At TUoR
= 83tk QT old) wat 28 FRMAA
AL ol gste] U AR A2 g3t g A7t
o] o] o H}p P

Bonham 5°& 3 FA A7t fel43iA
W3sla] SPASE S7Hdtka SIEH ole 39
As o] Fo W& A7 AW o] F W&ol 3}
R, MASU IASE 43 @ ¥3lE BolA& gt
3 39t} Athanasiou 5% Z3 FFA A7
£ 9 Wiyl dojuA] ga shefo] Ay ol F
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Fo2N 27 87t Adhy oA AFEF
g&(hypopharynx level)l A #9371 & Z717} @
F@oha A}, Schmidt-Nowara 55 3 33
Aol TAS7t E718He Bualon George SY%
A Z2AE B3 o HFo] Al o) Fartn &
At

AT o]A A7 APAANA Ba)A RAolx 3
A9 detslrtolole AEAQ Ho)7t EAFL!S
oldl A= FAHNA FE FEIAAE A
S%ozH o AYAU A5E F3t] AN AF A
#E AFstaz F49.

£ dAFeMe ZA FFA OSATIA EAS, @F
/N9l ) S, MP-H, horizontal hyoid(H-RGN)7}
BAALE fo3 9FE Te Aos Yyt
Bonham 5°# Schmidt-Nowara £%9] o 79} &3
SPAS, MASY TIAST2 dH3lA] &2 whe-S e
WAla 45 AAdAE 2388 MAS, IAS7F 743}
et o)le GG W o) 3 FHo g &
< B AAQ AL QRO AY EE FR)Y & 3
ZEE°] 39 AX 9 &S FU7) wRolgdn A}
B9t IASE F9] 2 ¥ 7]%, A (posture)dl| &
G et e o) 2o FAFI) v
Al IASY] 3712 ddFHA e ¥evn 449

AH-FAQ We nejd w) TF7)(epiglottis)®]
2| g7t s Z|AR i waE A wgstee
AZrE ™ FX] FFA] OSATANA TFAE AW o)
E3HA EASE FAUA Frketged ole ¥
IE A r199stel e A48 23y 98 AA
dre 238 EAS7E ZAAsigeul(driadel 27
%), 3t<te] FE (retrognathic)¥o] 91 soft tissue
menton#} cervical pointd] A&7} FoBA o] 2
9] AxF o) AL /MAE EASTT a3t shet
o] % ¥ (retrognathic)so] Y& A A 25 EAS
7t ZAEA = gkon ol OSAV) @3] F47
o EAREe] old g Ao g Jele Rolgn
A, =3 TF70 $F(epiglottis level)9] 71%
S st T Sd Bzl wEk 9L g
o A o] FFo| 3] o] F#Ho H|s] H oW EASE
7be 71037] A2& RAolth o€ Clark 579 3bot
A o] 5ol bmmt H#) Yo FX o] X8 A
7t A Asisx 94X

Lyberg $°& A71= §A|o o] o] 22 A8
£ @93 sty o1} Van de Graaff 5°& 7| o] &
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- ABSTRACT -

EMG AND CEPHALOMETRIC STUDY ON CHANGES IN UPPER AIRWAY STRUCTURES AND
MUSCLE ACTIVITIES ACCORDING TO THE USE OF MANDIBULAR REPOSITIONING
APPLIANCE AND BODY POSTURE IN OSA PATIENTS

Young-Chel Park’, Eung-Kwon Pae , Jeung-Gweon Lee , Jong-Suk Lee , Tae-Kwan Kim’

*Department of Orthodontics, College of Dentistry, Yonsei University
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Obstructive sleep apnea (OSA) is a disorder characterized by repetitive episode of upper airway collapse during sleep.
Recent studies showed that not only the anatomic factors but the physiologic factors of the upper airway also have
effects on the occurrence of apnea and that the genioglossus muscle also plays an important role in the maintenance
of the upper airway. A variety of therapies were performed to treat OSA, and among them the use of mandibular
repositioning appliances showed reasonable results. But there is still a lack of research on the structural and physiological
mechanism upon the use of mandibular repositioning appliances. The author selected 26(male 17, female 9) OSA patients
that came to the Yonsei University Dental Hospital, Department of Orthodontics, and 20 normal adults (male 10, female
10) and took cephalometric radiographs of them in a supine position before and after the placement of the mandibular
repositioning appliance to see the structural changes of the upper airway and compare the therapeutic effects between
the two groups. We also studied the waking genioglossus muscle activity in OSA patients and investigated the difference
in the electromyogram of the genioglosssus muscle upon the change in body posture and the use of mandibular
repositioning appliance. Following results were obtained.

1. Among the cephalometric measurements of the upper airway structure, the length of the soft palate, maximum
thickness of the soft palate and SPAS, MAS, VAL, H-H1, MP-H showed statistically significant differences between
the normal and OSA groups, but the IAS and EAS showed no statistically significant differences between the two
groups.

2. In both the normal and OSA groups, as the epiglottis moved forward on wearing the mandibular repositioning
appliance, the epiglottis level of the upper airway increased and the maximum thickness of the soft palate changed
and the hyoid bone also moved forward, but the IAS in both groups showed various results and the effect of the
mandibular repositioning appliance on the structure of the upper airway was different in the two groups.

3. Upon changing the position, the electromyogram of the genioglossus muscle showed a increasing tendency but there
was no statistically significant differences, and when the mandibular repositioning appliance were worn there was a

statistically significant increase in the electromyogram of the genioglossus muscle in both the upright and supine
positions.

The mandibular repositioning appliances not only have an effect on the anatomical structure of the upper airway but
also on the physiology of the upper airway. There are different responses to the use of mandibular repositioning appliance

between the normal and OSA groups therefore it could be considered to have the different physiology of the upper airway
between the two groups.
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