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Oral appliance therapy of sleep-disordered breathing
—Indication, risk, and successful outcome

Jin Woo Chung

Department of Oral Medicine and Oral Diagnosis
School of Dentistry, Seoul National University, Seoul, Korea

Oral appliances have become a popular treatment for sleep-disordered breathing and used as a treatment modality
alternative to continuous positive airway pressure (CPAP). Mandibular advancement devices (MADs) are most
frequently used and designed to protrude the mandible and increase the caliber of the airway during sleep. Many clinical
studies have reported that MADs are less effective than CPAP in reducing the sleep apnea but these oral devices have
been preferred by more patients and are more readily accepted than CPAP. The primary use of oral appliance has been
considered for the patient who has snoring or mild to moderate, but not severe, obstructive sleep apnea (OSA). In our
clinical experience, it is not uncommon for some patients with severe OSA to have efficacious outcomes. However, only
a small amount of empirical data exists on the topics of indications and increasing the efficacy for these devices. Our
ability to predict treatment outcome of oral appliance for OSA is still unresolved issue. If we more carefully select the
OSA patients for the oral appliance therapy, the treatment efficacy of oral appliance can be increased.

Although the effectiveness of oral appliance therapy for selected OSA patients is promising, there have been concerns
over potential side effects during long-term treatment. Knowledge of the side effects and their likely prevalence is
important in helping to optimize patient selection and monitoring of treatment. Furthermore, providing patients with
this information is an essential element in obtaining informed consent for the proposed treatment plan. Of most concern
is the potential that the device may occasionally exacerbate temporomandibular disorders or induce occlusal changes
which, if unrecognized and untreated, can be sources of significant morbidity. In order to prevent the complications
and improve compliance of the oral appliances for OSA patients, the appliance needs to be adjusted and check-up with
careful procedures by dental professionals. Similar to the CPAP therapy, compliance of the patients to oral appliance
is the most important factor for the treatment success of oral appliance. Many new devices have been developed in
order to improve the comfort and convenience. Careful management by dental professionals should be needed for an
optimal fit of the device, a reduction of side effects, and a good compliance to achieve successful oral appliance therapy.
This lecture will concern about the proper indications of oral appliance therapy and suggest a treatment strategy for

successful outcome.

Brief CV

1991 Graduate, Seoul National University, School of Dentistry

1992 — 1995 Internship and Residentship, Department of Oral Medicine, Seoul National University Hospital

1998 — 2002 Assistant Professor, College of Dentistry, Gangneung-Wonju National University

2000 — 2002 Postdoctoral Associate, Orofacial Pain Clinic, Department of Oral Diagnostic Sciences, School of
Dental Medicine, State University of New York at Buffalo, USA

2007 — 2008 Visiting Associate Professor, Oral Medicine and Orofacial Pain Center, School of Dentistry,
University of Southern California, USA

2002 — present Professor, Department of Oral Medicine and Oral Diagnosis, School of Dentistry, Seoul
National University

2015 - present Chairman, Department of Oral Medicine and Oral Diagnosis, School of Dentistry, Seoul
National University

2015 — present President, Korean Academy of Temporomandibular Disorders

2013 — present Vice President, Korean Academy of Dental Sleep Medicine
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P ZE T I FR IR P E A (Obstructive Sleep Apnea; OSA) (2R3 % LIPENEEE O GHERI R %
PSG \ZTEHMI L, GHEkseT 5 & L IXBIRIGBEICBWTEE L BEbh s, L LEFEEESEOH
£2 BTN ZETE O PSG I X % SR AT 2SR HE 1S 720 o T & 72, 2 2 THEETIXOMENZE O BB
WZOWTHBEIC TR SRR Z 17\, FHE OGN 2 HE LIEF O iRk & @R 2 i T
BDTHET 5.
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AL PSG 12 TR S MY FBEICHIA S 7z OSAS B 25 #1023 L CIRERIAH 2 & L CHEARfE
DA AT CEHIG U 72, R AR A A 2 1 X #5m F  HR Rp S P AR A 6 1 SAS-210 2 fEH L, BB D[
BEEETITHBICHRAZEE 2 8% LRE 21T 7. Z OB PSG WA & O LR o 72 0 SEli R A 1
JPE N2 FEREAE I & 2 RED 248 (2 0]) JE L7z, BT RS & — ISR~ B 10
L, $HYERAC R RI BRI 2K L 72, MBI O B RN 2 GERICD
W b il L 72,
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OSAS &3 25 % OWZ R AHL OF35EI1X 21.4 [ / BT, FHlARAIC B 1T 5 IERAERED ODI
fililx 17.3 0] / BECHAEHE ODI “FXEIX 7.1 Il / i & e o7z, SEHRIL58% & b, MZREIZBIT
LV X ORI R IIRI R D B - 72 H1E 1T 68% T, IRADOUEIL 36% OMBEHERE Lo TWa.
ESS @ s B BT OFI9EIL 5.7 THEAIL 45 L o 7.

[Zx£]

PSG 12 & % IENEEE RN PRRZEOTICBWTESB IV REICZ > T b D EER
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L, < DAY R i i 72 57 %2 9 2 i 1 S R R IR g B FEEE I B W THETH B &
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OA DRI FIIMEL AHI OB I TE 528, HIBAMZICIZERITH L &, T2 0A L DK
IEHR DL EARD 5NDH T Lbh oz, OA NIMERNS, FHEHREEAWEEDAMNI S FEE %
HTEHDEG L TnwbZ e dREIhiz,
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Ik

[
P

P ZE 7 e MR 8 W W R S (209 %
OA BHEDHHRN R THE 7V DFIFE

OF IR "2, ALY, dRETY, SHmE Y, =@EEst?
Al MY, bk BERY REREMG Y, EIRKY, HEHEL?

1) SOGTEERY ok} R 27 ol 27 B A I s e RS £ 72 93

2) FUGEERM R R AR R BE IR s B (D TOY& - IEIPIR) Aok
3) LT AR R A 27 vk 27 VS B e 5 e 5 A B i

4) FUTBERL R RE R SR A B vk S0 B I 721 00 PR 2 ol i =2 0 19
5) WARTEERI SRR AE B AR IR R B & > & —

6) MAHEFATETT T — & Bk 7E R

[BE#Y]

R EE > & T EE o B 28V BE R P 0% 5 (Obstructive Sleep Apnea; OSA) BFIZHE—RINE X
NTWBIPENEEE (Oral Appliance; OA) #iEIE, IAEDIZERIRA S X ) TREHBIT b B R
MEANTWVWS, E5IZ, AV TIATVARIAMDHIZBWT, CPAPHIEICHENLTED,
OA OFEILHPIZIEK L Twb L Bbhs. Lo L, WEDROMEN & bIFEEDIREOTFH
I W E VS T REND S, RIFZETIE, OA OFEFEREZ RIS TR ICHONDEHRO
AT FHL, BRCHTAZLEZHME TS,

(5]

P 24 4 10 H 20 5P 27 4F 12 A SRR RF s RE R 557 bk 27 5B B I s Be PR IR g ROV R 2 235 L
OA Z/EB L7 OSA B# 614 & iRttt g L Lz, 20T, CPAP AEHME, Minl- ik OMEIR
WA A3 @Y) T 22 VIE B & BRAL L 72 428 JEBI 2 Tt R & L7z 7 M A AERIZL T D 3 DD
w7z, Ot AHL %5 i, @i AHI A% 10 K 22 HiH7 & ) 50% Ll oA, @it AHI
DMETHT & D 50% LA E oA, MSIZEBUIMER, AElE, BMI fKil, MUEEE, A—nN—T v b,
<5 VNT 4 O, FEERWER, MRTAHI & L, 9V AT 4 v Z IR GH R AT o 72, REME
DOEIXZ EMAAD: (Multiple Imputation) ZHW72. &7 7 b A 2T 5 FHETFTNVIZED S
Z#% Akaike Information Criteria (AIC) 2D &EME L7z, 4B, AR II A MRS

{ROKBEZTIT-oTwD (51274 75).
[(BRBLUEE]

BT MALT B TFMET VL, MR, FE, <7 28T 1 O9M, THEETT B E,
B AHI 2571 & LC#Ewe S, ROC Hi#f FifEiE 066 ~ 0.75 FEE & 72 o 7.

AKHFgEIEX, OA OFRZ FMT HHF58 L L CTRABBEDERIRGEGIZIEOWTE Y, HA DKL
BCRERBDEONLEREH W FHETIVE LTIE, BEOMIERE & B 72 T 00 55
b7z, S, FMETVORYBEDORN & Z2HGE, S HICHEZEDLZEDOTE 5 THIKET
DIERDREE 2 5.
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RIERY 75 7HAICE 5 HENEBEOBESDREH EIZ
EDZALIVITTIHIMMN?

Oisr1 2, WA B, muwEn?, my £, kg

1) JR HERA R bR A R

2) WK BS

3) AW I AR SE AT

4) WERBEr T 7)) = 74K
5) AR S IR S50 1 A% o9 e Rk I A

[B#Y]

P S O [ PR A PR B B (OSAS) 1233 2 LIS E (OA) EHICBWT, &R 757
(PSG) 12X % OA ODRFHIEZITH ¥ 4 I ¥ ZPIEIS, ARIH DM 22 BRIBE AL L 22w,
STOP EMZx, Wbk, Bigsrtk, MM, SiED 4HE» 5% 0, 2 HHBBEEORE OSAS
DFAEZEED . bhubhid [OA H#ICEES STOP BEEHE % (22 7) o id OSAS W %
W59 2ZTHEMTHS] &) K& BGE L 7-.

[5i%]

OA BE ® STOP R 2 7 % bW IERIFEEk L, 2 3 TIZEILD A bk { % - 72 % PSG £
BOY A IR LIz (STOP#E, 2011456 H -20154F 12 A, n=69). —F, ARWFZEBALE LU
12 OA DR RHIEZ 4T - 72 STOP 227 D WEHE ZxEEE L L7z (2005486 H 201145 H
n=228). MiHi O MIFRACFERIER (AHD) A% 5/hr £l & 2D, 2D D 50% YL oA
DS NI B BB H & Al L7z,

[#ER]

MATHETSTOP A2 7 (3+1x—1=1, p<00l) Z@A L, AHI X STOP# (17 =10 /
hr =4 = 4 /hr, p<001), *MEE (21 = 12 /hr — 8 = 8 /hr, p<001) & LI L7z, OA R
%, PSG #1453 £ TOWI M D Jufii [25-75%] 13, xfHEHE (113 [70-198] H) (Zxf L STOP #f (147 [115-
215] H) TEM-72%% (p<001), HEFEBIFIGSIER (41%) 10 L STOP B (64%) THEd -
72 (p<001). @Y AT 1 v 7 WIFHH OKFE, STOP 2 2 7 itk DO A X OA DEEMRT KT
ThbHI EIHP L7
[Z£]

STOP 2 a7 @A 1%, OSAS eI & PSGIZ X B OA BRI RHED S 4 I 72 1ED 5
) RATHMPOMMELRIFETH Y, BE - WFHEMORGICE > THEERIEHRE VR 5.
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Orthodontic treatment and OSA in Korea

O Unbong Baik

Head of Smilewith Orthodontic clinic, Seoul, Korea

Orthodontic treatments can treat OSA, while, can aggravate OSA.

The examples of former are MAD (Mandibular advancing device), RPE (Rapid palatal expan-
sion), MARPE (miniscrew assisted RPE) and MMA (Maxillo-Mandibular advancement surgery).
MAD is same appliance with bionator or activator that had been used in orthodontic field.
Therefore, the orthodontic knowledge is necessary. MARPE is rapidly developing treatment mo-
dality. There can be many types of MARPE and there can be various advantages and disadvan-
tages.

The latters are extraction treatments, orthognathic surgery that narrows the airway. Especial-
ly, the counterclockwise rotation surgery of maxilla-mandibular complex to decrease face size or
maxillary total set back surgery may have potential risks to develop OSA.

Orthodontists should not only develop the treatment method of OSA and also consider the sit-
uation that can aggravate the OSA.
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BIRBBEBANN A= 7 ) =y Z7IZBIT 5
OSA iG#EDBIh

O/RFSIL Y, BTHT 87, A /?, B 57

1) BEHRENALHSE O X BIURBER R ANV 28— 2 7 0) = v 7 ikt - dFHRES R
2) BIRENALFRORBIVREERIE NV Z8=2 7 ) = 7 NF
3) BEHE AR LA RIVRRH BNV A S— 2 7)) = v 7 WREF, HHE

[B#Y]

OSA IEH#IZ1E CPAP WBEDE—BIRE SNTWED, TR 7 FeT7 5V ANRELNTEREZ
Fay 77 M55 —A0EL b Lrs, RBEHEE LTHOENEE (OA) OIFHICHIAE
RN TS, OA HEHIZBWTIIERCOMRE - W2 2T COWB~fM S, HOEFRT
OFHliZ LFE L 52 OEF B COMBEREENREE L 20 4. WEE 1 H 25 YR Ol % i
L, S5 E OB ERSERED LI EIZLY, I0VEL D O0AREICHEDLAZIEER ST
MEHZ BT S OSA IEHFOEANI OV THET 5.

(5]

R 27 4R 1 A A 5K 28 4F 8 H £ TO Y B NFHIEIFIR A4k 3 X OVEEE R BRI 2> S8 12T Y
a2 L7z OSA BEEZ NG L Lz, OATERBZITIHFEN RO R R & % MEHR 5 S A 12 TR L
72, IR SRR % RDI (Respiratory Disturbance Index) 7% 10 LRI T L 72 b @ %2 %), RDI5S0%
UTAbL-bora%8 L.

[#ER]

VRN DB - 7258 %4, D9 H AHLRDI = 30 O HEIEFERNIE 14 %1, 30>AHLRDI = 15 Oy
SREBIZ 26 44, 15>AHLRDI = 5 OBSEREBNZ 17 6 THh o7z, TDH H 47 A 0OA BHICED
5 19 ZAHY OA IERESE TIRICHIRIIBICE - 72, FHZBICE - 7HER D 9 B FERA 84% & B
HHERRZED72. AHLRDI = 30 O ESEREFNIIBVTHEFRIL 80% & HV AR Z B 7.

[Z%£]

OSA 1239 % OA DIRFERRIIFIERMTH ToIBEoNE 2 e ho72. CPAPOT Ke 7T I
VAT HESNIZL W —2IZBWTIE, CPAP O X ) IZREBERE ZVHITHERTHoTH T
Fe7 I VAR ONR TV OA LKA HEMRVIFTEL I EZERICLRLDD, OA DR
WOMPHE L TEOZERERO X ) ROEBREE 2 G L T 2 2358 O OSA G O#
EBEEZD.
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P 2 R e MR S WP W L 25689~ 2 EIRE N E D RIS & D)
WREIZELZA Tz 1 Bl

O V2, SRR Y, REm—2, S &Y
PR Y, AR Y, HEn

1) RWRF RS BEAT I R R R

2) M REFRAABE LR 3 A0 W JE R RE IR it 2 20 B

3) RERFRFBER AR AR EA > 77 ¥ b
4) Rl REFAREEBEDR 3 A0 S W 7Rt SRR I 2220 B

5) A&BRHEREARE I AR > & —

R

PH JE T I R S AP, (OSA) DIBEHEIZB VT, 2004 4E & 0 LIENEERE (OA) 12 X B iIBHD R
WIS E 2> TH S 10EMUESFB L, RIETIZ, OAHEZ B 2EOELERET S L)
WX o7z OA FERAERETOIRHEHREMIE ST, THVH AL L2 TEEL TV R D
HY, TOMBIIZIETIELREAPDL0PBIRTH 5. 4, bivbiid OA I X Y IETT
W EZALE L7 1 Pl ERBR L 72D T, TOMELHET 5.

[FEB]

56 %, B, WRSEIXRFEIZ TS O HIEDZ . 2013 4 6 H I & EFRICIERBENEL & %
7. OSA z#EtbhFFElERY >~ ¥ — T PSG Mtz %\F7-& 25, AHI 198 [a] /h THIEE OSA &
ZWrs . FO0BEKTERBRSE S TWz, ML TOREA XY S BFARTH - 727
B, OA BRI WTHR /A SNz M7 7 0o E, RKOFREIRLRPEVWLOD,
SNBIZ K& < MP-H & 16mm 2L EdH Y, FALMEFISICREIT RIX 25> 7272012 OA O#S & %
WL, EALZ. 20 EUWCZZEInTuid, BEEREZVH OO OA FEEERFTHL T
P CRA L, B TR ERA R Mg 2 X 512k o 72, OA 2580 PSG AL TIX, AHI
711 /h T, WO E RIS TARE 220, IR A XY FEHETELVWEEO7E—-) I 57— 3
vihot FERLBIBEIN L7 HREERIEZZ VD OOFHRE MR IR ZHB & FIAK
BENHL N E R ol SRITHEHIKE DR ZITVDD OA O Z1T) Kt ko7,
[Zx£]

OA B 2 043 i FHERTE, SHLEOBRZEN LI v vy A2 B0 2R3
HZENEETHALLE DN T2 0ABAFKZOLT7 7 upthiz/RnL, SHOWBHETEIZON
TIhL TEREZWZIZE 720,
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RADEK E LT N OB GH 5D N 7ZEE OSAS ITH L
ZWE#HE LT OA Z e L72hep)

OfEHZEFE Y, WA Y, VBT Y, BTt
RO Y oKk Y, PNET?, RbR Y

1) KRB 2 biF 8 o i 1P B ol e 2 L IRE B B TR S
2) RBRREFBh 27 8 W T g B 8 L FRE R i 8

3) BAVETE S e i B e B > 8 —

4) BAVY T BEA e IE IR R A2 7

5) BUREERLHRL R AR A BE B o A8 S i e i i 2 Rt 20 i

[F=

RAIZSF ST LRI L > TELS720, FKEBORESCH BEORITIHE T 22 L0
%, IRADIFEKN % $52 T & THBEOBIRDGWEETH - 72ERNH L, OA Z#ind 5 2 & TOSA
PBIRGADEK & o> Tn b LRI, ZORITRARN R EHRE L UCTH RN Z 17355 2
LA X ) IR DWEDFED & NIIEB 2 #2572 72053 5.

[FEB]

BEZ 24 kT, ERIIHTOIRKTH . PSG M2z % L7245 H, AHI X 149/h TH D
BEEED OSA H338® H 7z, MSLT CTIIBEIRERE O3 21 47, SOREMP i 1 MITH o FraL
7Y —OBWIIHEL I S o7z IRADER E LT OSA, BEIRFFI A, 24575 I i 5
e EREEbNT. FEW L ERPIERAD OSA OJERH &% 2 672720 & Rk i o @i T - 72
A, T EMAT T A HIIC OSA IBHIC X ARG DU Z TR T 5 2 ORENEREZTT- 72 7§
CPAP Z I L7225, T2 T I7AT Y AFIARTH VD IRKOUHEIIHE LN Lo 72 KIZOA O
ISERE L7z, MR v 7 AR & WS AL L 722 25, HRIEOERIZE 21T
WHEEE D 72 [ ER A 2 B2 DD, THETTBEIC X ) KEDFHK» RO b7 OA O
WIS & HIR L7z, OARIRIZK ) AHIIE 105/h LA L, IRAD LT h sk o HE, W
o OBE DWW DR BTz, IRFIC OSA 255 L Tw AW REEAE W EE %2, 201342 HICH
Rk AN 2 92 L 72, WRIZIREATE I L, S HICHBOMIARBRIEOUXE 1 2Bl iy
%o PSG M Cld, AHIIZ 1.3/h & FilgiE L Cwiz/z0, OA ARE LM LEH %2 Fi1k3 %
Z&kL7.

[Zx£]

R5UEL OSA N OEKIZ L > THHEL L7290, IRADFRAHH HIEFIIH L TiE OA # /R 5
B2 TIRRL, IRKDOBERDPMID %2+ ICERTLHUENHLEEbNS. 72, REODH LI}
B & fi173 2 H0C, OA X CPAP ZZWiiaH e LTHWA Z L dFHTHL L b S,
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<N T 7 RIS 5 BT Hy e P WRhE S 5 L2k L C
e E DR L7z 1 B

O BV, BAWR Y, PWAGHAT Y, BRI, #ARH

1) SR PR 2 AR BRI Bt ok L1 RE S 1B
2) AR PRAATRIFI R 7 LV — R

[F=

<7 7 ViERRE (Marfan syndrome: MFS) 1%, W3 MEREOER %2 & AR AR
F (FBN1 % TGFBR2 %2 &) OEREFIZL 2GR TH Y, HEMNFE TIZBR SN L5565
28, 30 AT ICE Tiﬁébﬂ)ﬁﬁ@%’ﬁ“("ﬁéﬂé EbL . OSA IRREGREB L EIE S
T EAVRIZEN TV DA, MES IZB W T MfRBZ MF ) BB R 7% & oG EA A CTRZE
P R HIR RF A RE. (OSA) %M#*M%EF% <, OSA T MFS O KB IRfFHEAHEST LZSRIED Y
ATHNEEDLIEIRENTWAS. S, OSA 40 L, CPAP OfFH2SWEE TN ZE®E (OA)
% T OSA A%k L72 MFS © 1 Bl & & 5.

[FEB]

BET A8 T, ¥E 177cm, 1AE 45kg, BMI 144 T, MFS L ZH SN AT ERMN & T
R e B S0 N T i 3N O BEAE 2 47 L, BFATEK L C PSG © OSA Ll s, RN S iz,
WpEE AHIL 16.1/hr, %MK Sp0286% T, OAfEHIZ L D 7.2/hr & 92% 28 LEFBIHR L 72,
[Zx£]

MFS (3632 R B EH L CO R B FRARLE 2 5GHMH 575, OSA % 503 %5 MFS i
B2 CPAP Z o L TP H 283 LB B ISR O TB ), OA ZInH LzfiiEicown it
/AINRO MFS 12 FFIE 23K (RME) & OA 2P L7z 1#HEDOATH Y, EIEHICOWTT
DRIRE R ENTWS LIZEZ %\, MFS OJFREN S LT, CPAP OfEHIC X 5 ilixE O &
R, OA O & % B asbiz L B E T FEMHRE OB S H Y, CHWE L2 N2 TARES]
DREW E WET 5.
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WRSHIEKALAE 2 P 9 2 Rt 2o JH O
W M 0 it 5 L2569 % EIIRE P 3R 1L Ta 6

Omistike V', RAHAL Y, S hEE", wifns”
TSR, MKIER Y

1) iR RS R S e R o A8 F JE R S I 4 2 ol AL R 1 A LRV 27 00 B
2) Hri KRB FE T B PR AR 27 0 P A e P R 47 00 B

[F=

% M ZEHRAE  (multiple system atrophy : MSA) (3/NIEEB) IR/ S— % 0 VIEBERE R L0
EEREE & PRREEEEVRINE 2 SO AEMERENSI I IIITRED SO, SRR
REe BT LM#ITHEOMBERCTH L. TOMKIEIRE LT, Ll 2Bz XELFZED LI
$eze S & LWEEEHRILAE (floppy epiglottis © FE) % §8%, FE IZIEIRIMFEBEEDER & 75T b,
FE £ MSA %13 CPAP 2§ % L MEIHZEASHLICHI LA M CXUBRZE 2 2§ 7250, MSA
B TR A MEIRIER R EORBRITTTET 5 2 L% v, £ 2 T4E, bivbitid MSA % D FE
W LT ETHEGHRAON—T X PIOENEE (OA) ZHWTHBELZ AR 3P LR 272
W, TOMEZHET 5.

[FEBI]

FE B 1:58 ik D BYET/MMPEEB) T %2 FHEIR & 35 MSA (MSA-C). PSG A D#E A 1L Arous-
al Index (AI) :926. [0 / EE2>5 186 [l / K¢, AHI (Apnea and Hypopnea Index) :834 [a] / B>
5 3371/ KE, CT90:31% 205 11.0% & Al B X O° AHL 122 872, OA 25 KR IZFHBI IS
— DI 2 RO 72As, BIIEIZHEAL, Gl&mEEHLTwA. ER 2 52 &0, MSA-C.
AL50.7 ] / g2~ 6 914 ] / g, AHL51.9 [ / Kg2A~5 923 [\ / K, CT90 1% 7.6% 75 1.1% & CT90
DARYFEZBDTz. OA EHE LV RRIC—BEOEREZ RO 720, Zo%3 JITHKL, BED
MBHEHTECTWwa. JER 3 48 MO LMET/N—F v VIEMRE % FRER & 35 MSA (MSA-P).
AT923 [0l / WA 5 635 [\ / KE, AHIL:32.6 [0l / KEA~5 188 [l / K, CT90:1.1% 725 6% & Al & AHI
WA RO, OA EHFICXZEIEHIZIZEALRDT, BEREBISETRTH .

[Z£]

Al bbb IIEHE ORERZMAE & FE OREN S, ETHSMREON—TZ NI OA 2
L7 MEEZMHTAIEICLD, &EEEOMMERMEEDOYELZBDID, 5% MSA O
B OMATITECIERITFREEEDSSEAL T 2R H 2 2 00, FIEHEMELRERBIZEZ1T- T
W FPETHL. FREBRITEARLER LT, SOIKHEBEORF R EPLELEZ TS,
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Sleep breathing changes achieved by the use of the FKO
activator assessed with an at-home sleep monitor

(O Cynthia Concepcion Medina, Hiroshi Ueda, Yu Matsumura
Koji Iwai, Kotaro Tanimoto

Department of Orthodontics, Applied Life Sciences,
Hiroshima University Institute of Biomedical & Health Sciences

Introduction:

The use of an oral appliance in adults has been proven time and again that by advancing the
mandible forward there is a great improvement in sleep breathing and overall health, the same
principle is applied by the FKO activator, even though its intended use is different, it produces
an added benefit in the sleep breathing patterns of children that undergo this kind of therapy.
Materials and methods:

38 children (aged 9-13) that currently visit Hiroshima University Hospital actively undergoing
activator therapy volunteered for this study. The subjects were provided with a portable sleep
monitor (Brizzy, Nomics, Liege Belgium) which was instructed to be used twice, with the activa-
tor in mouth and another time without, to properly compare the changes in the sleep breathing
in children. Likewise lateral cephalometric radiographs were indicated and traced to assess up-
per airway changes that might have occurred when actively complying with the FKO therapy.
Also, two questionnaires were provided to both parents and children to evaluate daytime sleepi-
ness levels (ESS questionnaire) and the child’s observed sleeping habits (SRBD sub-scale).
Results:

The results of these tests were analyzed and compared; from the sleep monitor, it was found
that sleep-breathing improves significantly when the children slept with the activator in mouth
rather than when not. From the cephalometric radiographs, it was found that when the appli-
ance is in mouth there is a marked widening of the airways rather than when not. From the
questionnaires, it was found that albeit daytime sleepiness (ESS questionnaire) is not a big issue
with these patients, the SRBD sub-scale results determined that on the second evaluation par-
ents perceive an increased quality in their children’s sleeping habits.

Conclusion:
the FKO not only induces the proper development of the mandible, but also aids greatly in im-

proving healthy sleep breathing in children that undergo this kind of orthopedic therapy.
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W MR S0 - WA A0 1 O T S ] B RL T IE N 21U & 2 SGE IR O Beat
—APEAY. X B & CT mifRaE o e —
O #Y, FH %Y, EW{E—?, Cynthia Concepcion Medina "

| S

BHBW Y, BRI

1) IR ESREER A B I v 3 PR e 2/ F 72 e hts 1 2 i B2 B 1 sk B A 1 2
2) IREREFRAABE LR 3 PR A2 ZE Bt H 2 d Bl S P SR RO At 2

[B /9]

B 258 e RS Py e R RE 5 7 (obstructive sleep apnea syndrome @ OSAS) & 12%) L T oral ap-
pliance (OA) 33512 X AIHBEAEILKICOWT ORI E L IThNTWBED, TN 5T T
7RIS K BEHIAE <, HEIRARAZIZ 1T 5 HfR MRS R & AZEE ISR o Wil RetE2iH

5. ZZTAIEE, Db NPERKRERILEZIT > T b T BRI O LIRENIEE (T 5T g1

OA) HMWEAAZIZ B\ THHBHAGEILRIZE D & 9 2B e 52 5%, —RICligR (VL2 BT %

computed radiography (fIEAMZ CR)) & =WKICHI{E (Multislice computed tomography (MSCT))
ZHWCEMET A2 2 HWE L7,

(5]

[/ —EERHit % |2 T Polysomnography (PSG) A fESE, B~HSEiE OSAS LB S, HFHS
TTIHITER OA K BEH LT 2B H 134 (B84, b4, VIR 488 = 176 7%,
body mass index 224 * 38 kg/m®) Zxf% & L7z, %3, MEML CR & MSCT O

ise ko 7 a
Fa—VaEfERL, #ExiTo 7z RIS, F—FHAERALIC 3BT % BUT O Wi A a2 17, OA

TR HI PR DONHYH XA T REZE AL 2 FLishess L 72,

[#E£]
FEAREIR OA FEIZX D, PEAME CR 2 - W 2RI 00T Tk, BkIIZ RG2S A ZF Ik S
nrz-.

72, MSCT &M\ 7-hifgtE, WEEE, MR CHrimA s #r <id, BV CR TZALA5EO Hh
2o 2RI Sovn iR, WA, WREHZR GRS B W TH AR RN Sz,
PRI PR R, AR E L S IS EICRA L.
[Z]

Aif7EDFFR E LT, MERAEMZEE L2 T,
\Z, MPEARZ CR & MSCT #rs

2512, OA

WOZHE T ORAEZ IR 7R % F % 720
SRS BBIL L2 e IF o5, T, KRR EID,
WEZAROT - TIHEER RIS B W TRt R IR ENTH 5 2 L RE N, follow-up PSG
REROYHBIIIEL TWDL P SNE Rolz. F/z, [W—FHERAIC BT 2 =, ZWRITHlifgoHr
AT o 7R, RIEHl oA FYE & IRA DR S .
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A F2 P e HECIRE 2L I W REL B L2 9 A IR PN L D
THR AR BLI 77X MY —59WICx$ 55

OstEr Y, we MY, miezz?, mg £
ZHED Y, FEREL Y, JrEkcH

1) HOBEARR A eGR40 B
2) JR RGE A BE R LIRS R

[B#Y]

PHZEVE IR IR IERPIAE (OSA) OIRIEEETH 2 HENEZERE (0OA) 1, BERFICTHE 2R
ABETLIEICLY), TOBRIOKEZIETSHNTITONLTWASDS, OA VERE @Y 2 A
REFFEZOWTUIZ LTI E 2| EDVDH 5. B, THOMHBERIE, &AHHBEEIIH LT
58~ 7EHOBEETHRESNLZ LEDBL VA, TOFEMB L OEICIIMEL. IR Tw v, SEb
bk, BEEOFRIIBVWT, OAGREOUBRIEITHOW IR EISHEINL I L 2L
72705, 770X M) —I2XBMEDMR OA DEFRNFEICOVTTFMTE LWV E L 7.
[5i%]

SFGAT T 26 4F 4 H 2> 5 R 28 4F 7 1 & TICHULERFR Aibi 2 22 L, #AEHEIRARY 75 7
et (PSG) 12T OSA L lrai, UFTOABELE ko IER D) LEERDZ 5 - 72 65 B
(1% 55 JEH - 2t 10 EF]) 122V T D OA OEBGE & AHISGER L THEI I BEIR S T 7
O X M) =R ERE L7z, MEHMLELZ Mann-Whitney @ U Mg % H v, OA OIEEERIEDH
SEIE OA 25512 X ) AHI A550% DL B3 A L 7B 2 %h 58 0 BE, 50 % Al OIER] % s 7 L L
L7.

[#ER]

MEBHY - e LEEZIR LR, THORKIFBERE OA TRELLHHBHRIZB VT
P<005 DA BEEN RO bz 72, THOUHBEEOE G L BHEN O AHLIZIZA BEEIETRLD
LMoz, EHIC, 770X MY —OFfRTIE, AALO MP-H IZHEWT P<001 OFEAED
BB,

[Zx£]

OA DEHBANRIITHOF B R L HEOMBEIEEINLTREEI RSN BERO L
WL, FBERIHER OBR, EAKICHEE L2 LT, XOBHEOBVEANOREEE
BT AULENHLELEEZ LN, OATERICBI 2HMBEDA TR L, OA HHEORE TN F
HT& HHEMEDRIE STz,

78



N
SO mEORE 2

JADSM  Journal of Oral and Sleep Medicine

ME LY Z2NFELE T LB HEHICONTO
FiiE ] WA PE D BESE

OBEANIH, g, WERTr, EH #

ALK S R 27 B B s i e i R LIRS

[BE#Y]

SR OO FEX, S F T RFEHOLIREEDOIZICRE L EEEZ 52TV,
N OMERMIL DO ENZh DD % h ) 22, filx OMBEMIO B EMAH A A = XL LT
% K OWED D B35, FEBFIEICE D B = LMFERICB T 2 MFE LI OV ToOREIIHR LR
V. F o E LD IZEFHEEO T T H AR O R CIEIRBER B O—DTH S, bhvbhi, &
XL 2RFEL T HERIEKERTHER IOV TOMBRT B % in vitro THET L 72,

[5%]

K% 24AHHDSD %2 Ty PO LUMEREA S A4 2%, fMsidFsBl oy F27 5
7EERR, SEEENI TR I EE R EW L RO b L SRR = o — 1 OMREE
Aik L7z, =X ARSEEZIC induction & 72 2RI 2 N 2, = X AREEBEIR 2> 5 OMEEE)© induc-
tion i D E Lz Mt L7z, 72, "o F o750 TEZHVTH—-O=Z L MiER =2 —a V|2
induction & 2 2RI 2 M A, =X MREGEE) = 2 — 1 > OMRIHEI DO 2L % MG L 72,

[#ER]

MRS ZFVEIHBHICB L 2 2L ER = 2 — 0 2SR E2 o2 L 2L E L
7z.
[Z£]

AWFFERE AR, X LD 2 Sk s K 2 /R 3 s E) 2 SRR M2 S OB R R T 5 b
DTH 5.
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P ZE P e MRS 06 W W he o B S B (S0 %
T B B AN TTPE N SR B O A HTE~ 26 2 e~

O+, H_ERE—RE, WS+

ANFHRKAE R AR LR £ > & —

[B#Y]

P ZEVE IR E B RE  (obstructive sleep apnea syndrome; OSAS) DD —> T 5 [FEN
%1 (oral appliance; OA) &, THZRIHFBEH I LI LICL > TLEREDPHAZHL LD TH A
25, ZOREEOPEIIME A DFEFIIIS CTIT) BEFH Y, ZOHWBIIESTEI RV, bhvbh
(X 2004 4ED HHERD N AT ¥ MRS EE 259 5 2 & THIR T O5H 7Z 5i#
NTESL OA ZHFEL, MEEORPERIITHRE L., SHHEAREZMPL L O %2 5ME 21T 72
DTHIET 5.

(5]

A KK FIRBEMEIRI K %2251, OSAS DBWICED, OABEOBEIL L LoBHEDHIH, K
FEZ W72 OA IBHR (AR KRR AmMEER SRR T 1 14235) ORIELIE LNz 32 EF 2 4R
L, EEAEICOWTHRE L7
[#ER]

R 15 %0 5 71k, “FHER 51 Tl 21 8, &t 11 BIoRF32BITH 5. HIRBGHT O
3 AHIZ 174, W6#E O AHL X 855, w# AT O AL X 701, {HE#FEZE O ATIX 1.94
ThY, WINHHEHAZRTHRELRO. WE3RIT AHI A%474%, AIA3566% ThH -7z K
PEEOPBERRE I TENICESE L2 SRR N0 2 BB THE 2 Lnn, Fo 7
A FCORBERHIBASTRETL, MEBIVTEEDOAXA ML AZERT LI LR THo72. £
72, ROA WG ETHEICEDDEH 5720, FEHANOAHELBIRTE, 7I9F AL 26T 5EBH
DR S IRETH - 7-.

[#&ER]

AREEIZ L) R REREPBEON, Bl 2N ER TH L2 L2 b BH EMEOMmH I

LTHHTH 7. SHBSOITEMEZMR L, AtEx B8RS 5.
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P 2 75 e MRSy 06 W W ohe R 85 W2 36 ) % 20 iR
B & AR R B O HRFRIR

ON AT M, i i g

1) 7% RIS BERHR S IRE SR 7 e
2) PRSRE N B AL 2 B Be A LRES R

[B#Y]

1984 412 Meiter-Ewert 5 %% 2274 [ RIS R E - (obstructive sleep apnea : OSA) 12834
CIPEN % TE (oral appliance ; OA) ICX BEEZMELTBH, RIFITBWTIZ 2004 44 AH 5
OA WX AIHHEMRBRBEIR L ), ZOBMBIOHBEOEEES 2o TETWwA. OA X, #
WEDR R TH 5 ODHHHT, FEHZ I ICFES]$ 5 mandibular forward type 28 FEICH W 5
NTWBD, ZofSE - FHMEHIZIEICh72%. Sllbivbitid, mandible forward type T
5 BRI B X O RRICIPENSEE IS £ B2 BRSO W TIRE 2T 72O THET 5.

[5i%]

PREHEIEARBIIZ B VT OSA OB #2728 ET, NK 2427 ¥ — (£FY ¥ KK) CTHkL70
MERIITEN B 2 L7284, —MRBIIENEE 2 L2842t 4t e L7z, WilEs HI2H
e kW24 THY, HEMOMBEFI94H 509 = 7.3, AHIE 255 = 99, BMI id 24.2
+99THY, —REIE, WBHFHERN 541 + 166 7%, AHIIX 362 + 248, BMI (£ 256 = 34T
Hotz. FHikE L TE WL X OHENZEESE %I AHLEE, MRS v 7 2R EE
e L, - P FcPimiEsE (Mp-H), %0888 (PAS) OZfbzEHIIL, ThEhoftils
VBRI R A HRET L 72,

[#ER]

BIEO AHLIE, 78R 4.8 + 23, —fA#I 137 £ 32 TH Y, Mp-H DL, HEEfl 222 +
110, —1K#1 598 + 29 TH D, PASTLERIX, @Al 279 + 343, — KA 118 + 304 TH - 7-.
Mp-H @ 50% VL oi=81%, 28R 0%, — KK 25% CTH Y, PAS @ 50% LA R D=1%, sy
375%, —KM125% CTdh -7z, Fiz, Akl OA IS L 2 HEFLIIRD L0 - 72
[#ER]

OAfMICX Y, HIHEES X O TIHBEEDERRINZAL2A T, THIZX D BEIIRPB LN L
ZEZoNb. T2, EENE X ORI ERNREOBRARIE, LR OB BN TH -
7z.
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[ I MG JHE P WS R AR A L2 RS9 % T IRE P 36 LR 9 D — ) |
— BRAF DRI~ OFHBNC BT 5 10 FEFREEO B - WAl —

OLrm 7, WA #, =75k, Cynthia Concepcion Medina, AAN3E KHER
JE B R AR A e R ok 25 DR A 2 T 78 B hes P A i B 2350 P i L 6 1 2

[F=

P ZE I R By 4 - 95 B2 (obsstructive sleep apnea syndrome: OSAS) (x5 5 [1EPN 2% E (oral
appliance: OA) OEMBHOBIEHO—2& LT, EWB L PEDOZEBB T ON L. Uk, 5K
FHREP DR TR EFHICL 2WOBE Y A 73 EF 5. SEbivbivd, THHO I ET
BILS RIBL T L5 E2HF L, LFHEHO THITERE OA 24 10 SR fH L 72 OSAS & O
B - G FHE 2 AT 72D THET 5.

[FEH]

53 WeAME  MRHE 1 68kg, H& @ 170cm, BMI : 235kg/m’

¥ 200648 H 11 H

BEAEIE © BVEVENG 9%, JERBESS BE « CIESE T A S o D Bl 2 52 V) 72, [RIIRE LS R PE LKk A3 AR [
Fif 3 2 72 ORI Z Fr 2 T 722y, HIBISTHRAMEICH ), LERICHERIEZFH L TW5.

BURIE - KEBRVWOEB X OIEIRFEED D 5 720, MREENEHI THRIZIRIRR Y 775 7 4 — Bt
AT o T2 HE 5, AR 3% (apnea-hypopnea index: AHI) 13 494 & &EJE OSAS L2k S,
BRANOMIE R o7z

FURENAT L © RSB BT, A ZRE, AMNEE 38/ E B X O —KHEE2K
BLTBY, FHROWIAED 5N 5. Kennedy D0 TIE M1 EICET A, £—/ =Y v b
21mm, *—/ =34 | 15mm TH 5. MR WTIE, WM EFHRK OB T L T
5.

[Z£]

W 1 0 AR T 3% 3.3mm ORI AR E L7 YRV E O TR B OA % %675 L 72, B
DOFER, FE T TAHLIZ 237 LR L, WOTE OREPCIEROE DM LA Sz, BE Ol
EEIZE L, To%K 10 FH, EEAMEIFHRL 2P0 FIZHEHMHL TWE2S, @Ey-REI12
ZALERD SNewv. BAEDEIC2, IEOEMIRZE R, ETIToT05D.
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W R JE TP i AR T P I PE N R B D RIS K W AE U7z
WA AS IE DREB

O¥I73%, miriEd
AR BB A7 W B B2 > &7 —

[F=

P 2 R [ PR A P B 8 (OSAS) 12x3 % FHimi R o IENZE (OA) H#FIE, EITEH
ELTIREIRENDEERSDONTWAS, #HHE 51X OSAS BED, OA 2 EWNPE D #H L 72k 8,
WAAIEZ A U7z 2 3ER 2 R L 720 CTHSE 3 5.

[FEBI]

FEBI 1 2 50 %, &Pk 2002 4F 3 HICWON & &2 3R e LCTREE. 45 HIC PSG M % if7. &5
FiE, AHI 75184 [ /hr. THEEE D OSAS #i80, EEHRBEOZWT, KEIZTHYE6 HIZ 0A %
HA. 2003 4F 1 A 2 B ICEPEDS &M 2, 2015 4F 12 HICFk L, P PSG Mefr % fifT. AHI X 0.7
|l /hr. & OSAS 13586, —FH, REBRIZFEL AL, Wt 7rar 7 a%2 M, OA EAH
B CHEME 217> 72. SNB, Facial angle 33U, BEOHI#E 28072, MPH, PPH )%
AU, WEDHI RS LU, R R R A X 1058 L, R AT OB INER & R
7.

FEB 2:70 1%, Bk 2006 4 10 HISWONE & IR Z EFRE LCOREE. 2007 4F 1 12 PSG #ede
W T L, EHE, AHI %324 [8] /hr. THJE OSAS %80, ERHEFEZ T nCPAP #3E A, [H4E 6
HIZ nCPAP 21k L, OA WEZ Blh. B o kBED#, 2009 4F 1 H % B I@bea%@H 2, 2016
2 HICHkK L, T PSG Mt % #ifT. AHI X 174 [l /hr. & IR L2 Wit 770075
L%y, OA B AR CHIEMGE 217 - 72458, SNB 33 L, BEOR HBE) %272, MPH,
PPHIZMIML, &EIETHNBE Lz, TEamsasi s m1E, 65° 8L <, T3k o5 M6
e .

(%]

MR LB/, THHATRAVSEENIHER U7 2 G 2 R85 L7z, FRRRT R o2 &

HHOBENN, AHLICKEEEL-b0EEbN .
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FIPENZE D TEHHZ B9 % B

OBMTTHT Y, grokiial 1Y, ARARY, Wag "
FrNIEE Y, BRRR
1) HAR AT B <7 AR 1B RE I 0 <7l 1

2) HARFARF IR e O 2 hhk
3) HARZM o A0 o Bede & 35 He F

ELp)

HEE I PR 0 DR DI T S B TN EEE (OA) O E B, sk kS H O 784 255
DHENTWAS., LAaL, BHRZTHNE OA 245 L AEY 2 HREMDEHVLHERTE 2.
SHOA TN THTI—rartua—)b (PC) & L) MEIDIFEL TL72012, TRINh TS
XU AN— PR - A 7L — (8A) ZIGH L, DRENMTR I3 2BRRARICOWTHRET L
7eDOTHET 5.

[i%]

AREREAN, ~ 7 AT — FBRW - S A 7L — (7 — A8t o) & L7z Wi
OA OMH L L TR TIRA A SN T A IMEESL Y~ (URBAN 0, #J&) %M\, 15mm
x 15mm x 3mm OYIF Z/E) ER L7z, F28R 1 IXMARR Tk 28 S 72 # 28, 0.05M Tris-HCl
TR T A 1.0 (600nm) (ZFHHE S N7 WIS B %2 2 R RTR IR S B 5EBRICfE L 72,

F 72, EB 2 1 ZEBENREA E 60 S IEPNCEALZBI) M UERICH L. EBRIBLIY
2 DI THIT 2 VEH &2 723 B R IR RS B T 5 MIKPE L 724, Sem D HEEAD & K] % T3
7 WEFE L 30 B MIEE, YR ICAAE L7oMM 2 3R L 72 SRICL 7oA 1%, J200 1 138K\, 52
Bk 213 BHI PARE L & MS PRSI TSk &, Btk WEZIE MEORRERZ55H
L, #hRzHE L7
[#£]

ENELERW TH 5 S. mutans, P. gingivalis, S. salivarius, S. sanguis, ¥ 72 OA ORI T4
LTWbTHA) C. albicans (2R LT I9% L EOE VR F L /R L7

—5, EUEEPN M AR R L9 2 BREERRICE LT, DIENMER T O E R K0S #8855 BHI &
i, DPERNMER O L > IR ASEG§ 5 MS B2 fEH L 72356 & [AAERIZ 99% DL E O BRI F %
RL7.

[Z%]

TOEHE, REFRDOERTTH S 005% LT VEY V= aik, MG D X kMR~
FTRLT7Z)IVEIRICH L THEWPCRIRDY DL LARKENT2. ATV —F 572700 A
TAGFHTHALZ LD, Bl OA DR, REHiEE LT TE 5.
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WY& DF W s DY HEIFIRASIFS B D R A 2 g LIRS 2w
RE B

O FH Y &V, HAR B2V, KT ?
SyARVER Y, b b E— 2P
1) HAR KA T 2 0 S PR B v 27 sl i
2) A% AR e
3) MERBE T2 ) =y 74K

[E=]

P S e IR Py 41 D% S5 A5 7 (Obstructive Sleep Apnea Syndrome; OSAS) (2% U IFTE P 3618 (Oral
Appliance; OA) Z W, WX DU #HED A LN 54, Apnea Hypopnea Index (AHI) Oty %
oy D%, LaLASNH, OAMHICLE > TWITEDOFEWHLRLEENE SN 20b 5T,
AHI 28HAL U 7290E6 2 s 3 5.

[7E5]

IT EEHO 41 B, AR - BIREZ S ISV E 2 TRk, FH OREIRBFBIZ 7§
f, =77 —2MRERE (ESS) 127 K. 18 DKL 55kg, BIAEI 68.1kg. #HAY 777
Ay (PSG) 12 & ) EBEEAIRZ £ 9 BE OSAS &3l Sz (AHI=85/hr). ATEEELEDIRE
EPHTL, OAWIAAAL7:. OA A 3%, BEIZO0A ZIZIFHBHMH, RALDVWTE
I SINLZ LD, PSGIZL 2 OA OWBFEMRHAEZIT o 72, WL Y IGERAARHER £ Tl
RE L 26kg BN L7z (BML 22.2kg/m” — 23.1kg/m’, ESS 13 10 £1). OA Mt wWI'E (%
FEMERIE ) 13 14.8% 225 1.6% 1SR & {3k L7245, AHI (85/hr — 114/hr) 1ZEALL 7z HRIC
REM MR TR O R R A LA - 72 (7.8/hr — 31.6/hr).

[Z£]

FREAED FERFAIIKAZ RS TH Y, OA XS FTHATHBEHITKIIZL NV EX
BEYKRT L7720, WOXIIERT 5. —JF, FREEINC X 25 EAGER O NRIHRREA X,
FREIAMET B ) A7 B ED L. REFITIE OA AL D WM& 2 L7z D O OIS
BOERLZ s, RIOFLNVO FXGEREEIHER S OO H, HRTEHO FAGERZEME
NEEobDEEZOND. Thabb, OAIX 2 FERIERERML EAKEMINC X > T EAGERN
FEWDER D EE BHIMIE—FET, TS OEWIZ X 5805, REM IERFFOEIFT OB KL L
THFICHN - LR S NL. RENL, OA L2 WITEDFEHLRLFED AHI OBL %2R & 1E
BRSO Z2WEIZOWTESHZIES L, OA ORFENIROZBINH EDOEENED D 6720 TRB I 7.
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b SRR RN R B T A 2 A G L
REIRELE 2 58D 72— B

OFHEFGL Y, SARER VY, BINGENY, Z2HHLY
IWFHy Y, hgmr
1) HARKZRS Tt R 50 e bR e 1 R o il i
2) HARKZA T H A B R B v O & 415k

[F=

PHZERU IR AR I IR E  (OSA) 1k LIENZEE (OA) I X 2B RIIZERDO LN TV S,
FRIC R BEAHERL O A (X325 R (2 BH I 1] BE C ZHBA ET R0 i iRk S Lo 3 2 B B A 2\ 2 & 3FI A
EINTNVA5S.

4rlEl, OSA BEIIx LasER OA oI THEROUE R RO L -72b DD, TOEEIZTT
AT4 v 7 )T rvay (FHMTL) 245 UEROWEZBD-—HE2 5T 5.

[FEB]

BEE 37 et (BMI 151kg/m®, MIHUSMEITTHIIHBBLTWES), WINEFH & Hho#E
DIRE Z EFFICHEIRIRITFR 7 ) = v 7 225, MO LD, S HEIE OSA L2 S OA 7
ERLELUEBE L. U R ToOBRFE T 25 L 2R, 28R OA (MAS, SomnoMed) % 34K,
VEZRG L7, THOY A ML —2a VISR BEIERED 8 & L7z, OA #E#%, IRz
Cidd 555, WOREFIZHIE T IR D S0 Tniz, FHBESIEMEZ O TW i o727z
W, ESICTFHAZ lmm BT ICBE L7, TEACDEREEOT 2B W20, wWOrEFIEd L
7ZAHEALTBL T, ERFICHOLTCWwW  E0HEZ 57 €2 TOAHMITLAZAME, HO%E
Btk LMEAR 2 BX % & & #3REL, K2 B0 M T A& OA A ZKB L. 2 ORE,
WONE R, OEGZROMEENRON, MEEDFEONDL L HITh o7 BRI THIFN O
Tb, P52 OSA Otz D72,

[Z£]

OSA BHIZB VT, BEITH LI#EZ OA OfRMEZ HINIZHHR OA 252 e H b, L
2 LB fE 72 20 B OA YIS B> T R By — 20 5. SRV 89w 2 & TH
AOLCTLES L OA L LTOMENTFICEREIN WAL TH L. LA->T, 5 OA D
PHEIBLTE, HHOOPH S T2y, LEIS CCHEITAZMNS5 352 8T, XL
IR DS,

BAE, ABRZIOERSIIMIE N L —= 0 72 FE L T b, SRR T4 %2 wosk3 hkn sl
w=hTh 5.
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7 717 ¥ 7 AR SEPRE 2 A PF L,
FUPENEIE IS THHHEZ AT - 72 1 RED)

OHIFH=2
UNAT ARl )

[F=

T 7 Y T EIRREIFUGRE 2 50 L, TIENRE IS THBEZ 1T, B OIRS DU E S 7CE
Bl % s 3 5.

[FEBI]

44 7%, Bk, 164cm, 60kg, ARBEHZ O 3 SERTICHENLZ BRI, BMORS (ESS 8/24) 3
5720, MEIRFEEIIGE RIS T2 BErHE SN BAERE LT UREIOVTHITI VT,
KBENZO LR LY GERD, 27 LIVF—UEEDDH Y, HENEFTH o 72 P HENREEH
&, FHIE 7R 304, KHIZ KM CTH o7z, i E=% —ok%E, AH 143 8, AHI 22 6] /
IRF, SRR FRIR L 80 % C HASHE O M R IRF M PGRE B 1 & RO I & L7z, MR IR S NPIRRE A B LS9
EROLEEZ WL, CIFENZERE (Oral appliance, OA) DIEK #4172 OATERK 6 2H %D
PSG titration Tl, AH 78 [nl, AHI 151 ] / I, fAXPRFRIREE 85%, Aw + Ar 1223 [ /I, Sl
21.4%, S2 37.3%, S3-4 16%, REM 83% DiEHRTdH - 72,

[Zx£]

THTYTIE, EEBENOMBEOREIC X ) EEOIGEREB) AR E S, T EEERR A 2
%Y, BEOEBEESEREIRERO, Yo, Wi, WL TSl ON5HKETH
L. W10 AT NOBETHEAET L2 INLREETH L. REF O X 5 ([ZHEIRKE R % 1512 F§
RLTWBIZHEDLLTEMOIRAEDAEKE LT, BIRETHLTH 57, GERD, A, [
IR EIPIE RS O BNH H L EZ OIS,
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FIPERBAR O P L —= 712X D
e M IR e IR0 2353 L 72 e )

OFrPIEEE Y, SiAkital »2, kT
HEEELY, g}

1) HAREAR ) o S 5 50 L PE AR B Tt ol
2) HARRFF AR R O & Sk

[F=

PH ZEVE I NI IS S P (OSA) & TTEESRIBHTG & DBIRIZOWT WL D9 dh 5. HES D H
WERAR PR B O ) b L—=>r27 (OMFT) ZHH) ANLTWwab. 4al, OMFET 2 & D RS
NP ASC 35 U 72 5E B % 5 5.

[FEBI]

BET 20 I, ERIIVWOEE, HREIR, BRFEOITETH S, PEFALOWITE IR
AT HEIITRY, BERITRETWIEEE LKA IN TV, IhE THRRFRE/NE
FHITIKBRICKAFNVEVHEREZITTOT, REZFITVWREDOZ 2R LS, Bhk%E
A SNTR. KIEEED B DA TH - 72%%, PSCHBERITOI TV, MZokE FLE
YHREUANC D BB OB D B 2 L 9 SMEFE R IEIRMA LI E % 2 PSG A ZEid7z. L
L, WOEHFHEDOZZDIOENZRE (0OA) PELMLVWE W) 2 & TEFIRBIR TS
#%fiL (RDI 64 [0 /h), €/ 780y 27 %470 0A #8EL7. Bi47 L THREAITTONWEE T PSG
WAz 950 (AHL 122 1] /h). LA L, OA & RHME O@EMEAHe\ 72D T, i %8 3 nlf
FEIZIED, B~ v — Y L IUERA#S (LCF) M Ex HMWE L7z OMET ZiG# A = 2 — (28
L7z, ML—=rZ7ik1Mm545 %1 H450, HHEMTE L7z, 2202HOM, B#HiZ OMFT % &EAk
MICFEHE, LCF ol k& & S IHHBERZ TR <, BIRBOINGHHEE, WIrEHELHI L.
Z 2 CRIRHE D720 DT PSG #ifr % OA AEDOHMET 2 HMERK L7z, MAEOHE, AHI X OA
1L C39H /h, OAZE#ETO8H /h FTYEL TV,

[Z£]

AAEBNE, OMFT 12X Y LCF A L L, MEIRO H3EM, MEMGEIRZ T T RO T
ARELEHELZ. THIE OMET IS & ) IRIRFEF OIS 2 0, HARE, EAGEEIIA
HBINTEEMEIVRBREIND., T2 AL — AR BIFRIER SN0 Ltz v, OA 5Tk
BEDLR RV, OMFT O, MEMELEL2D Lhikwv,

88



N
SO mEORE 2

JADSM  Journal of Oral and Sleep Medicine

€770 MY — () 2L, SERTREECLY
G A7 =T, OSAS B 207z, hHRtEho/MNEo—fl

OMIEEZE Y, gmm— Y, A LY
SERRAHE Y, SR — Y

1) HAEBI A5G E R 24
2) 72 BRI ERER BE

3) FEHBRLEE e

4) NS R R B

5 CATEIEwF 7V =y >

[B#Y]

I0FEDERTE D, BESAOHBEEZLLTOIWST/20, 77X M) — (iH) ZFHLT
OSASDAZ ) ==V T % TELIIILIVEVIHLENHY T L. LA L, HHEIFEET
HY, i EtllEE LI 3L 2o 72

ShlbibIHEFOMEEZ L7704 M) —I2C, FHllZATERL, =Y 7THOMEZLD
EWEERICBOWTHERT L2 EAMET LA ARICBWTL ) 7HIEEE VHET 5 2 LA
k- —Bl 2R L -0 CHbik L 9
[FEB]

o 67 BN (BAE 9

¥ % FH2544H

F O MERFFOEE (B X ) FAASIEIR I Z LT wnwE =) ff 2 - 72, ) PSG R

BORRIL AHI=20.3, B KRFESTHEFRPE  H AR TOZW

Wz 1. 77/ 4 FEGESE (Parikh 478 4 1)
0. HFRPEAEA (Friedman 53 3 )
M. S5 S i K
V. P2k e I e e I8

[Z%]

PSGHMAEIZEADdDE, 770X M) =T ETo 2RI L 7.

OSAS BETH A5, HEOMEZEIL. NEREFEGEHE (Ny FF¥7) 2T 5FHI2LD,
THEORELRT. /INNED PSGHAITRANE R, MELXITIFHS, AN, BilLloTHETH
KETH 5. PMRIZPSCHEZIT> TVAIEFNE AL nwELHI VL7 70X M) — & PSG
WAD =B O OBREILETH L. L LEMZEQ T HT, OSASEESO—Z A3
MEE 7702 M) —OFEFETHEEICES, VAZHEEZAZ ) —= v 7 (—RBRE)
L, ZOHTPSGMAEDLEZ/NEZ2EE (Tkid) L3, A KA, BofaHo
WA TELDOTIERWALEZ DL, 72, HRIIOVWTE 3FEAY FFTEZMHT L2HTETD
B % R 7.
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IR D ESGEHITERE BRI B9 % B R - D Biad
—55 19 EIRES X OCHIRIBIE L 7 ¥ 7 — MRERICOWT—
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5) MEEIEREZ ) = v o

6) AT TTAHRZ ) =y 2y

7) E L &G IE R
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fibiTwzewv, L2 LEAERIEZRE B X O SRR IS IR IRIFIREE 5B 5 L ZE 2 b b,

Z 2 THEDRDbIIZ, THRENZ A &/NERERBEIFREEICES 27 » 7 — P&z, O
2B L7z THET 5.
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ZLINEDS B, MIREOERICHAEZHONZ 3~ 15%D 1180 4 (B :614 44, 566 44) T
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TRREA L0 L Crrlig & O/NBREIRIF B E RS R 2 il 7 v r — bl 217 o /2.

FRF IS GAREE, I RBIEKOREE (Brodsky 77%8H), & & ¥k O R4%: (Mallampati 548) 1220
Thxiro7-.
[#&R]
1. BEMRAICWINE OFED S 7z/NRIE 39.0%, IS IEAS 4.71%, BHIT64.2%, HHEITE 53.3% Tdh - 72.
2. BRERBIEFREN RS <, L%, BFRE, KHREDIHTSH - 7-.
3. Brodsky 3 TIx 2 FEAIR DL <, T (3 4JE) BEEKROK 33% TH -7z
4. Mallampati Z3EHICBWTITERE (34 F) HIZEMEKRD 55% % HdTwiz.
5. &7 v — FEHEIZBWT Mallampati 43374 Brodsky 703 O HAERE & BREREOMIZIZHH 5 72 #1%

BOLNL o7z,

(Ex%]

— RIS S5 H DO L EENRE L, RS KRE VGG, MERN-WEE IS H 5 & b
NED, GROT Vr—MERPOLIIHL DR ERRALN Lo T2

HEE I 38 S NP0 [ 5 % B8 9 JE B CTUEH ICE R F B L T B 2L 2 ZET L UENDH H720H 2 #H THK
WAREL 7 v r — MERIZOWTO VAT 1 v 7 IRGH 2 1T\, T ORMMEZ M 5.
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7.
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FBIMTHWZ1180 %40 9) b, KAEIRE, W', M, 4F#, Mallampati 5756, Brodsky 708, &
Ko 7THHIZE LTI RTEEPEONZ 1120 A LY AT 4 v 7 RS 2470, IREGIRE L W
X OREMNEZ AL 7.

FEWIE3 -5, 6 — 8%, 9 — 15D 3D THMZIT- 72,
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1. 3~ 5OEMT, IEWKRGEHKLT, KHREIZWTEEZ2/AEIERICE? - 7.
LA mE A v XA 583 (95%EIX M @ 217 — 15.683)

2. Brodsky 7B CTRBIML L 72455, BHERICB W TIEFR A & I L TR AW E 20 /ANEAYE
HIZE o7z
ARt v A 001151 (95%EHEIXH : 1.180 — 4.709)
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%A maEEA » X1 0.0316 (95%fE X @ 1.078 — 5.041)
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NHEZTH, AWFIM ORI E X, EHOFEERAD»SH OS2I TS, A I PRI DR
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® SDB AHBIZOVTOHREIIS T TIIR V. ZOORIEREEZAGT 5/NED SDB A % il
L7
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AIER A (LEHATZE, T2, @A, PR Y) 2 EFFE L THEBRISKRBE L7z 5~ 13 7% T,
REZOFRBEIBRONTZ 2495409 L, WEARB 6 B2k 243425 L L.

B/ 1 105/138 44, “F¥4EHEG 85 + 14 %, MREFNZ, REHLADOT ¥ 77— b LER
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BB AR B DR LB T IS L7212, 2 HIHMEAESIEIRRAE Z 1T - 72, = BHRA
7= Y I TN 21T 72,
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SDB ##i1&, RDI = 2 % #Witkit & L7234 712%, RDI O FIfHIE 42 = 35/h. THo 7.
[Z2]

/N SDB AR L CTld—/NEZ WS & Lz#EIc L 58 (bl S, 2011), AW RDI
>57T29%, P RDIZ 14 = 13/h. Thol:. TOHE LS LA RDI = 513 280%
THY, FERSEAETHNIOERZFRIEFICENEVZ L, AERSR ETHEEFOBKER ET
Y S OBz OM, THRPIEK, TR R SIGER LW H %L, KEMRA L SDB 25|
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BHOBHRZWMEICL2VWEEZTWD, ZOROWEHGIEGR#ERI%O RDI % Lk L TEoE%
Feas L7z,

[5i%]

AIER G %2 FTRE L THFIREBE L, W2REOERIFIRA DR FHRDI = 2 T, REZORE
2T 2 HMM K AECRIRMAE LT 57276 G L Lz, B/ R 0 36/40 %4, 4Fii: 6~ 13
i CEYMFERE 87 + 155%).

7B 2 M HDBEOMAL, WEHEIEREIC X 25wy OZ b0 HERE T & 72k (1 ~ 34 1%)
WAT-oTH D, HE IGHE LT, WG IEGERITFTIRERZ TV, B X ) R E R
% DBHICL > TRZDMEPML L 2R EAT - 72, &R, B 0LEE R RME ((EFASGEILA
) OfFEHIE R, WHRREEIRIZ T > T,

[#ER]

WZHE RDI = 10 # 17 A®¥34 RDI 1% 12.8/h. MiE##% 3.3/h. 12, 10 > RDI = 5 #: 29 ADF¥
RDI iZ 7.1 /h. 234 3.1/h. 12, 5 > RDI = 2 # 30 A3 RDI 1 35/h. 285i6E# % 2.1/h. 127 -
7. R TIIWBEE RDI OFH1X 70 £ 38/h. 2 Hia##% 28 £ 1.7/h. \2&1b L7z, /NESDBIZH
WCHEHEIE - R UEREE 1T - 72 91.9% DFERIT RDI 258 L 72.
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KR DOMERD S, /IR SDBIZBWTHAEIE - RO HEEEwEZE L 6N S, HEY
ThbHTHOMIZ/NNESDB 2T 5 2 L TENE, FHOBESLLLRE -FEEIMR SN G &I
RO SDB 2 FRi$ 5 2 LI C& 5. L LBIERENR TR IG#Icd 23242
AL, RERROG RN ZHERTAVLEXRDH L LB . B ORNRO TG OFM, KE,
MHIRbERE, PPIRBERE S VW o 7o 2 F S EWHREZ BB ICANL, B L iHEE — M3 72 EM 2
HEHGIEIREN RO SN L LEZ L. RIEWRAORBHEIE - FRELX1TH 2 & T, /MNE SDB »32
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[B#Y]

FHERFRFBE R PESNFHNC BT 2 CIENEEE (oral appliance: OA) {HH#FOFEEE LT, &
85% D LHDFMER Kb MEIRF - MERER & > & — I THZEMER ML (obstructive
sleep apnea: OSA) L ZWrE N, BENMHMICTZZTE2HETH A &, HFH AHL 220 [0 /h DLk
DBEEDHKI40% 2 DL EBHITFO5N5.

KEFRBEZBIT 5 OA IBHFIIBAICTH 2 EFR & B LSBT 2 2 R0 5 —H T, &
MRS HEDMT 2 0\ e Eip BRI AT 25HIF S, OA W EZ /M L T3 A8 L SICTHMT %
TeWhHLH. YFETIE, 2014 45 HOIFEBERPECH 720, LHEH OFREBHEDBEIL S, SkZ
B FHICRE SN, 2V, bbb E R AZ#E 2 A LT 5 OA BB OB 2123 7 &,
MBI T OA BB AT 2L S 2B L7z, DLEX ), REELTIE, UBRICBUA0RSHED
DEEEH OA BRI G- 2 7B O W TG LGNS 9 4.

[5i%]

SRR AR B FEIREL - BEIREEHE L >~ % — 12T PSG fifT, OSA & #ZWr&h, 2004 4E4 A5
2015 4 12 HIZHBHI T OA Bt & filla L 7 BV 881 44 CPIg4fis 53 %), IR/ 261 4
CE¥4FEES - 60 %) ZxRE L, 2014 4F 5 H oFwbEbH e LAT & DO WIS BT, BERRARS
R EOHEBHET 21T 72.

[#ER]

2014 4E 5 25512, OA flEH T CORRFIE & fif7 S N7z BB, W RHEDH 60% 5 579 40%
A L7z
[Zx£]

B E & R T SN2 BBBOBA &9 R, OA IGHEME AT & 72 5 BFH OB % Bk
T 5. REFHREETO OA WGHEREe SN #E & 72 2 1L, FMEMEICE N 5 Mo B FHZH#ATIC T OA
BREZZTHIEDNETLVEEZEZON, 4%, HFZEITICBIT % OAWREO L OSA OH
FEFE G U 7R MY e s s s it S h 5.
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[B&Y)

P ZE 1 I R Ry A % (obstructive sleep apnea: OSA) 12xF LC, [TENZEE (oral appliance: OA)
BREPENTHLIEPMONTEY, URTIZ, OA %2004 4E 4 FIZMEHERBREIS & 7 - TLL
Sk, 1452 O RBENEE T o 72, OA BB TIE, BIFRIEEDEZ M LERND D 5 Kim, +
GIREBRIREPE LN VIER ZRERT A2 2L bdH D, AREKTIE, HIIBIT D OA HEHOE
IZOWTHRE 2T WIRET 5.

[5i%]

TIMER RS MEIRE - FEIREE R >~ ¥ —12°C 2009 4E 1 A 25 2016 4 3 J112 PSG #ifF, OSA
LM, UFHITOA BEXHIE SN/ BHEERE 569 %4 CE¥ER: 53 %, T3 BMI: 24.6kg/
m?), B 189 %4 CEIMER 62 4. 739 BML 23.7kg/m®) 2%k L, OA fER - JH% o ek
AN L BRRHEZ IR L7z, OA i T ORERMA L, PSGMRAEZL T 72 BEH56 %, ¥4 7
SHMHE=Y —IC L AMEEAT -2 BED 365 % THh - 7z

Ak, OA fiH T @ PSG M2 1T 5 72 56 412D W THEIRMASAS S 2 BN & L L, OA 1B
DORF % Mt L7z,

[# 3R]

OA I XV, F¥y AHL IZ{B#RET 229/h 205 11.7/h ~MET, 3 minSpO, (2 iEH 1T 81.8% 7
5 86.2% L5 L, 354I12B VT AHIL & 10/h Kii~ti#E L7z, —H T, 4 /4 Tld AHL 08 % 32
D7z,

[Zx]

R DOHEREE, OAIZX % AHIL minSpO, DI HENED Sz, UkEICBIT 258 E LT OA
HH T CORFERREICBIT S PSGRELL R L, ¥4 T 3MBE=F —I12X % OA ORMEHEDL%
LFTbITHBY, &%, ¥4 7 3MHEZY =125 5 OA OFFMiOZ 4> THRE DRI E £ 2
5.
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BACA DL  HMEIRIZBE§ B A 2 02 TV B &3 S, ARG EE O 25 4EfRASIC X % &
BB 4HPAPIRKZIE U2 BEL, # 2 MDMEROEICHETEZWEREL TV (B
A5, 2013). F ZREIRFHEFFIGE @R (LLF, SAS) 22V TIRALD 1 ~ 2% OFTEEE )
WhEEND (IS, 1996). —J5, BB -CIXREIRE EEH M/ k%2 b DR FE % 134 72 < BRIR
R Z BT B RS RIC IR TE TV A LIV AR WK TH S, S, BEIREEIZET
B RIS R O BUK & BFE - BRHOEANFL O FNZ O W THRET L7z T, MEL#HET 5.

[5i%]

BB OFEERAE: ook (EAE5E4, 2013) & (BIS, 199%6), BXUOA v ¥ —%v
MEZ (2016 427 H) 12X o THET L 7-.

[#R]

1) BIRBIZH T3 SAS DHERRE

CFEREBEO AL 170 5N (2016 4E 6 HBIAE)

TR R 34000 A (EAED 2% & LT)

- CPAP B BEE - #8500 A (GBAEEHZ D 25% & LTC)

2) BERBEDERERE

* SAS HMAL R E AT B EHEEERS ¢ 5 1R

- PSG FEHtin] REEEHEFR R © 9 1

- BEE - BRHCESVEL A S S BEPTARSR - 0 1

< VEEEEE - SR CESEEN OA TRHARTH CTHRUBEHEREBI 2 S MR S 72 BB E : o X 27 1 (2013
£1H~20164E7 H)

[Z£]

D) YPesiRl - siREAVE UL, ERBEEO BRI 2> 5 OA HHER 50E 1IE Al O % 2\,
SAS {E#Ex 1> T& /-

2) P T, MERAVEZ R4 HORETPELE LTn5.

3) MEMRKEEIIPRERNEL, ARENEE, H SIEEERE, /NERE, KR, 3 X ORI ESEL 2 ok
B2 OB LB L EESLETH Y, MEITERERNORERKOBEWREET, k-
RN AT 52 810X ), MREEICT LTS SICHEERBH-HEHZIT I WL LT
DIRE T BT W END.
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HARER SR 22003 TRBIICHSICE T, Ax OREIREE ST 2 Mk % e, MRS =
BRICHRHEMO R TREZEBRLTOORAL LI CHENTFLIE | 2HELTEED1IDEL
TIHATWSH00, ERIZ [T X 2 MERMREEER ] ORBHMSEORERZEL TWE0E
ENTIE R\, 22T, R TIEI—BEFHZHRITIC B 5 B OMEIR R FLE B3 2 B EE S
DWCT Y7 — Mk xziT- 7.
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IR SET (NO 1475 0) omEHS#E (S SBwE 2 )=y 7) ([C—shfHa# clEbid 5
BET, BWMCTHERIIEON 400420 RE L. 7o r—MEATUTO 408 O
MERPICWTEZPNTWEEEbNETH? OERPISFFESIEZAESbRETH? Ol
RIE NP R &0 ) B3EA SHEMTT 2?2 @O0 & RERIRIFIEFEIIE O iR % S EHERE T T
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N3] L LAEEE, O50%, @10%, @87%, @39% TdHh - 7.
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¥ 9 BB D [ MEIRFEHEIFIGERRE & VW) BEEZ > Tnb ] LRIZLTE Y SAS ORBMED
EEMPfbN. —HT, YT SASTHEOHMIREZZRELTWED00, 6 HOEEN
[BRHERE T SASHEZ TEXAZ L ZAIL W] EHALTHY, IRIREREROERBEORL
ERRAEDR S 2 b iz, 4% 8 5% 5755 LIRS O LTS H L L HE 2 b7z,
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Z, EBIZE K L TWwWb GRADE ¥ A7 2D & 2013 4F 9 HICIOEN B I3 5 B A A
FIA4 2k L, BARBRERFEDFR— L2 R—=YB L, EREHRY— Y X Minds ~D#8# b
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D, 20134 11 RIS 2MEBHENA NI4T —F v 7 NV—T%3H L7z, SHOBEITA K
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