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Treatment of Obstructive Sleep Apnea with Oral Appliance

Jin-Woo Kim, Sun-Jong Kim'

Deptartment of Oral and Maxillofacial Surgery, Ewha Womans University Mokdong Hospital, 'Division of Oral and Maxillofacial
Surgery, Department of Dentistry, Ewha Womans University School of Medicine, Seoul, Korea

Oral appliances have been considered as effective treatment modality for obstructive
sleep apnea (OSA). Especially mandibular advanced device (MAD) showed more ef-
fective treatment results compared to other oral appliances. With the accurate diagno-
sis through polysomnography, clinical examination and radiographic examination, the
appropriate application of oral appliances would show promising results for OSA and
snoring. However oral appliances can raise the complications such as untoward move-
ment of teeth and development of temporomandibular joint disorders, thus it is highly
recommended that the treatment Should be undertaken by skilled dental specialists.
Moreover, periodic check-up and adjustment of appliances, if needed, should be per-
formed. Although the assertion that continuous positive airway pressure is superior to
MAD physiologically, consensus is not available until now. For optimum treatment for
OSA, further researches are necessary for investigation of long-term efficiency, perfor-
mance, cardiovascular status and objective adaptation. (Ewha Med J 2013;36(2):97-

101)

H4JA] ~H 258 =(obstructive sleep apnea syndrome, OSA)

ShtEK 49 F WAl AlE Bt 230 B4o 57

o
ool £F WY 1AL, WY FUY Y 4, 1E
35 w0 AFYET AAMS T TR W2 YR Ym0l ot

[2.3]. O]=4HOJ5Hs] (American Academy of Sleep Medicine)
o] HAFO] mEW, OSA+ et 7 2S5 52 =
O] ot U AL Axtof| ofsh Held 4 Ut 4], ¢ o A&
24 £ BoZ (102 oV Uk Fox F5719] 801 ¥

D) AT ZCIF7T 50% oV TWASHARE 7I=Y 3719 55

=
=7

Received July 22, 2013,
Accepted August 7, 2013

Corresponding author

Sun-Jong Kim

Division of Oral and Maxillofacial Surgery,
Department of Dentistry, Ewha Womans
University School of Medicine, 1071
Anyangcheon-ro, Yangcheon-gu,

Seoul 158-710, Korea

Tel: 82-2-2650-5631, Fax: 82-2-2650-5764
E-mail: sjsj7777 @ewha.ac.kr

Key Words
Mandibular advanced device; Obstructive
sleep apnea; Oral appliance; Snoring;

= YA a1 Ak ZBHE O] AT QLS WS M 28
O A]4=(respiratory disturbance index, RDI)2f A|A6HH, RDIZ}
S AZE G 53] oY W £ RFogF o= Xt 4= gtk
RDIO| Tht OSAE ZHE(RDI, 5~15), $5E(RDI, 15~30), &
Z(RDI>30)°.2 FLEEItH 4], Respiratory effort related arous—
als (RERAs)I= RDIO 39k 4> Q7] Thzofl 7 1= A 59
(upper airway resistance syndrome) ESF OSA OS] HFof 3235}
o, RERAS] 240l = W=7 $2 708 Xt 710 .
ol 2 $8 oMIEX th7} apnea—hypopnea index (AHD)Z A
AbECE ofefet Zet 7|20 ZA5IEE W OSA+= od el
2%, 9 273N 4% FHES 7= Aoz HuEQloLt
[5], $5%= OSA TH&}2] 80~90%7F OF&] Acke|z] 9k 7oz

THE EWHA MEDICAL JOURNAL 97



1 EM) E

ZAuloi[6], OSAQ) AII THZ ofst @A 2 Xl |87t
S He TPfY v) thi.2 2o} 2AR0] WAA] o] @
QIR 2]

g o Fe g5 A=Y

o

Had o FogS0 X5 ZA| by X252} v|ejxt
A g2 2 4 9lon, by X gog = I At
7} Q1% A%< (uvulopalatopharyngoplasty, UPPP), 713 27l
(tracheotomy), °d A% A< (genioglossal advancement
with hyoid myotomy), A}t ¥} ©%5< (maxillomandibular
advancement) ‘52| W0l et 7|20 o] &&[QH ofF|=o|=
HI: A=< (adenotonsillectomy) L H|7A0] &2 w4 52
7l OSA X|&of Aufistont, o] [T W2 A&E4 St 35
Z(continuous positive airway pressure, CPAP) 5-0] T} gl o]
RIS SR 4= Sltke Folld A& Al Al areE 2]
/go] UTH7]. UPPP= 25t OSAS] =4 X g s 7P
ge] AREE|O] gron, 740 AA, v|tieh et HE o] A
Aok WEole, 22uh UPPP= ©F 40% H=2] ZHAPOfATE &
TS Hol= AR RAREQIOH[7], o] ot 27| dFol=E &
TFoRal 7Rt AT oAM= B Ado] B EQITHE],
QF FoIAE SR UPPP ¥ radiofrequency & ©FH&-9F 222] £
7+ (somnoplasty 5) ESF OSA Q] X|&0] J2] A9l Ax}
F HOIA| ZoITH9,10]. Y 540 2w oz a o dE A
g A9k Y Aot A ols a2 U LR AAE BoEQ=t,
UPPP2} oL A9} X192 sAlol AlR8et S} 60%2] /3
AR 23 Bl ¥hHof| Adstet A o5& 90%2] T4
A AZ8AR1 A Bl A7F Bard v QT 11, 28 ol
e P2 o] ATid o m UghAQl 2-80] O]FofR|X] Qkgko
, AR TR A7 obd] Hark|R] kot
H|QJvkd 2|52 W5 2d QW (FE W, 1 A 4,
=, oI erAlo] 24 5), CPAP, 73U A, ek A
50| Utk CPAP= 71% Wofl 371 U2 B3 < d8=
5ol e 7=E ool Fog5S Auchk=s WHo =N
AP F&2 A|7ASHH, oxyhemoglobin saturation®] -§-2]5F =
7+ = 20| Jido] EHES ey Qe Ao R HAEQIO
L, ] ]dofl e £7EA vl g 2Rjof| met BT E 4
k= THg0T iet12,131.

o

=)

T2 U BAE o183 HAVY o1 £ 55 A=

1. 77U 93] 2xe) et
2n 2 7| SRS 9ol 98] & B2 ok Muos

98 THE EWHA MEDICAL JOURNAL

FAIBIALA SRz =22 1900 O] 5Feke] f4F(micro-
gnathia)®| Q= A 25 71442 $I519] S51E sheoll -&-sh
F= Yol ol gE g, 19029 =g 471R1 Pierre Robin
o] 77 Wl A A=g At F2lE AYstitt. 1930dHoll=
helmet ™} chinstrape ©-8510] 5tk AYC 2 YA 7| =
o] A78= v} )t} 1934 9= Pierre Robin®] &= 7 W &+
A& o83t stete] 91x] ofFof st B gt of2ff 1980
A AR e = o 7 Ui A= s vt glth
1 2J0] stetof| thet et gwof| oJste] 71eE EH SR} SR
A7} IS, 1982d0l= 7| SHE fI51 SE Ao =
ZAZ17] st & Ae; §-%] A (tongue retaining device, TRD)
7t NS 14]. A= 2F 5071 ool theket 77 Wi A
7t HH Y £ FOTSHE T FZOIE fet HARIC] A
EQUTH 5], ol 77 W A= 1A o= stetat 5, ey
TRIF ¥ F220] 3] HalE Foll 7= F2kat F5o] 34

2 Bjstce] 2] ek,

2. 77 W A9 WAUS
7 W XQ] 71 action mechanism-> S12F] Y H191E
AT oIS A ol SAIA FRIF TIEHAE W
Alok= ol 9tk sket HohdH = ool FEaE Fol1,
WS 2 FRITTS APIAA 7|25 fAJok=T] =22 5
o, ekt AZo] QY-S Foll 1 F orete] SRt 59
FolE-S ok, of2igt shekA]l Wstket tiEo] S W
Pog Srley|, = stete]
ST AR A7 e 25 52| St o] glrt

o
M
10
fol
i)
rr

~
OE
1
2
>
ox
i)
1ok

3. U A9 2=

T3 W AR = elof o2t TRDLF shet 19 ofF | (man-
dibular advanced device, MAD)E ZA| 5= 7= Us 4= QT

TRD= HESHA| 92 Sehal it ZepAE 74175 7]
AL A HESH S A %] AT SnorEx (Depita,
Nienhagen, Germany)= YR X} A2|= Ayt T2 £X]
&3 2Hst ge] AREEZI9 AIREAOIT}, Customized &2AZE
o= g 2o ZuRAE 17F 2l TRD= OSA FHAPIA A7
H A 2] 4o aIpHolQittal BT OLH19], vk Aot
207 o] UL T2 T AR 4= Ql= AT El=T
FolE= LA itk

T W 1] A ARKR] Axte] B 1= MADO] SFg &=t ©]
= OA°] OSA X|&°f 71 ol ARR-E7] gizolot, dAl= 2
=02} OSA°] 5% 2Ipf Qiohal AR, 7 YRbdo g Ap
|50, o= AJsteto] B Fste] shekS A ol sAIA £
% o] YRIE FAlL A7IEE SR Hol=t =7t otk



Treatment of Obstructive Sleep Apnea with Oral Appliance E MJ I

MAD FX|= ofe] A ZHoME e, 5% OSA (AHI 30
oJsh)oflAl= 710~80%2] A= AJ-5-E(AHI 10 °lot &2 AHI &
g o4} Z4Ay) 55 OSA (AHI 30 o) olA= 40% Aol A
=2 HERAL QT 16].

MAD= monobloc¥} bibloc (Herbst joint type)2] FE}7} 92

F= AR 7VdF 02 LRd, 71 MAD+= H-5 ShHe] 7f
Q1 & FAdol Hash vhell FEAIRRE Q1 A, HICIE AS,
7154 Al&E 52 ofg] 3bgo] Hasit}, fAIES BE STHAE,
TR, Z2]HoA A=t} Monobloc FEJC] TIRRIS Sot
A Zot=H bibloc> 222U 518-3Ht. Bibloc
d WY 0] 7h5/dE Eoln FRoA YA HS

)
Kl
ol

P
e

Ioh= 70] ik, ¥F= monobloc FEl= &19] 29 &
pansy

1
O;o

?

AR YAJslaL, 4717t Hols BAE A
k. thE-E-9] bibloc A= AW (sagittal) 270 7Fsot
of 7iQIE =4o| 7hgofal stet Mg ool feloict tARI A
o] Th2 W o] Ofef Al ARl o] w 7ho] Q)
= OSAZIAIEQ] Qo= thrl 5iQF A7t T4} of5&o] Q)
oo Fi7= 2ATEO 2 Sh= Zio] YukAoltt, =Lt od2o]
k2.0 sloto] shHIeIHS AFIH, S HelE oz Qls i
S A7 | E 2RO AIS Bofl A7 RIS T2 5 QU

4> ot wy rlo mle &

4, 77 U )0 287

ARl Hzof AT wf MAD= tithkre] Z30] S42 &
AT A Qlth, MAD2] T TF= o2 Uof &1 34
2 AAIR ZAAIA 4ol 882 523 AR FY FIA
o= AREe] 9] A3 FIARITH7,18]. =W thel HA
o] 7150 ook, 7 W Fxle Z=019] vkt e, AHIY
RDI, A3 ok 9k oF e | ZHI 814 5-0] g B
MAD= Ak} rapid eye movement (REM) $=H2] A#|st =7}
E 7PA%TH19,20]. MADS] 27| 537} 5ol QFgAolztar
BULQAgE =2 A58t @], A7 B PRpEe s
ZAasks 7102 Hugith2]], 55 A] BEUEEARe avto] ¥
ofofte okl FRR] F4R2 U AA| B E|Qlty, & MAD &
AHI®] 37F= 13%2] ZHAPOIA B E|Qit, ST 2P ol
AHIOY tigh 1Y wiZol 35 A= MADLF 7 Ateo]
OF gty

HlE MADZ} AlgF OSAHSOIM = @ axbaojetar g4 9l
Ot Asitar S ARESHA] Hotok g o]3-+= gitt. Cepha-
lometric AlEX] Y A7 | 2G4 H magnetic resonance imaging,
MRI) Q] Z3M¢ MADZF AZ2] 44 o, T 242 oot gwzt,
Zra shet AR QFATT, ©f 71 et TN, SR At

’

78, AR AN, AdTHA SR A FAl 7= AR o

’

Table 1. Representative studies presenting the treatment outcomes of MAD and CPAP*

No. of Completion Protrusion  RDI RDI RDI .
Author Vear Study type subjects  Rate (%) Treatment (9% max)  before after (9% chance) Duration
Clark et al. 1993 PCS 15 63 Herbst MRA >75 48434 124217 75 4.4+3.9 mo
Eveloffetal. 1994 PCS” 19 74 Herbst MRA NG 3545  13+2' 63 2yr
O'Sullivanetal. 1995 PCS 51 79 One-piece MRA 75 32428 18423 44 3.5+2.1 mo
Fergusonetal. 1996 RCT; MRA vs. 24 83 Two-piece MRA >70 25415  14415' 44 4 mo
CPAP crossover CPAP NA 24116 442" 83 4 mo
Bloch et al. 2000 RCT; two MRAs 24 100 Herbst MRA >75 2343 942" 61 3wk
crossover Monaoblock MRA >75 2343 8+2" 65 3wk
Mehta et al. 2001 RCT* 28 88 Two-piece MRA ~ 63~89 3042 1442 53 2 wk
control plate 0 30+2 2743 10 2 wk
Marklund et al. 2001 PCS 33 58 Two-piece MRA NG 22417 545 77 5.2+4 yr
Randerath etal. 2002 RCT MRA vs. 20 NG Two-piece MRA >67 1848 144N 22 6 wk
CPAP crossover CPAP NG 18:8  3#3" 83 6 wk
Gotsopoulos 2002 RCT 73 96 Two-piece control ~ 50~95 272 1242 56 4 wk
etal. device 0 2742 2542 7 4 wk
Engleman etal. 2002 RCT; MRA vs. 51 94 One-piece CPAP 80 31+26  15+16 52 8 wk
CPAP crossover NA 31426 8426' 74 8 wk

MRA, mandibular repositioning appliance; CPAP, continuous positive airway pressure; RDI, respiratory disturbance index (event per hour); PCS,
propective case series; RCT, randomized controlled trial; NG, not given; NA, not applicable. *Values are presented as mean+standard error of the
mean, unless so marked, all other values are mean+standard deviation. 'P<0.05 compared with baseline. 'P<0.05 compared with MRA. Adapted

from Mohsenin et al. [26] with permission from ADA Publishing Co.
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Table 2. Protocol for treatment with oral appliance.

Visit Protocol

1st History taking, physical examination, X-ray taking, polysomnography

2nd Consultation with precedent examinations, impression for fabrication of oral appliance

3rd Delivery of oral appliance, notice of caution

4th One Week later, examinations for changes of symptoms, discomfort, degree of satisfaction, temporomandibular joint,
occlusion including protrusive movement and retention of appliance. If needed, adjustment of appliance

5th One month later, examinations for changes of symptoms, discomfort, degree of satisfaction, temporomandibular joint,
occlusion including protrusive movement and retention of appliance. If needed, adjustment of appliance

6th Four month later, examinations for changes of symptoms, discomfort, degree of satisfaction, temporomandibular
joint, occlusion including protrusive movement and retention of appliance. If needed, adjustment of appliance.
Polysomnography

7th Six month later, examinations for changes of symptoms, discomfort, degree of satisfaction, temporomandibular

joint, occlusion including protrusive movement and retention of appliance. If needed, adjustment of appliance.

Polysomnography

Recall check-up

Periodic recall check-up for each 6 to 12 months
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