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Systemic effects of oral appliance treatment for sleep related breathing disorders
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Hee-Young Kim, Ji Woon Park

Sleep related breathing disorders (SRBDs) are a spectrum of diseases characterized by difficulties in airflow
during sleep. Central sleep apnea, obstructive sleep apnea (OSA), sleep-related hypoventilation, and hypoxemia
disorder are included in this disease entity. OSA is known to be the most common SRBDs and studies show its
significant correlation with general health issues including hypertension, arrhythmia, diabetes, and metabolic
syndrome.

The relationship between cardiovascular risk and OSA is especially significant with systemic inflammation,
intermittent hypoxia, and increased oxidative stress considered as the underlying mechanism. Previous studies
show that oral appliance treatment for OSA has a positive impact on lowering blood pressure and such an effect is
non-inferior to that of continuous positive airway pressure therapy. More recent studies also support the favorable
effect of oral appliance treatment for OSA patients in the aspect of endocrine, psychologic disorders, and cogni-
tive function. Furthermore oral appliance treatment for OSA is known to improve the overall quality of life and
daytime sleepiness levels of the patient.

The dentist who is experienced in dental sleep medicine can easily identify patients with the risk of OSA and
provide appropriate treatment. The dentist should play an important part in the diagnosis and treatment of OSA
which is inevitably connected to the well-being of the patient and better treatment results for various conditions.

So the objective of this article is to assist dental professionals in gaining knowledge and insight of the systemic
effects of oral appliance treatment for OSA.

Key words : Sleep related breathing disorders, snoring, obstructive sleep apnea, cardiovascular disease, endocrine
disorder, cognitive dysfunction, mood disorder
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Had +HESES (obstructive sleep apnea,
OSA)Z ¥ F 35 20| Jlgol= Eslal Bk
A0 2 A7 w7t B Ee P HdiE= @Ado] EA
sto] B719] E50] 973 < ol AastAY &S]
APAER= SH S EAON (sleep related breathing dis-
orders, SRBD)?] 3 FFolt}. OSAE ¥Hbdo=z &
FHHAAAL (level T overnight standard polysom-
nography)s 89510 Adsk= Zo] EFEOE ofAZ]|
™ o] 5 HTFIAAL AA], T2, AAIREAL 9434
Al 6= &5t0] OSAY] A, miaf 79 9 S0 &
o THgRE AHE dof Xt 4= Qlr dHHH o= 4=
AT HAL A3} o AR AR RO 8-A e E A
“(apnea-hypopnea index, AH)7} 5 oJAQ1 7%l
OSA=E 2Tttt AHI} 5 ool A &35y
22 T SAS SHSEAY AHIZE 15 ol
=l o BRErh £55 (apnea) 9
Z o)} BA TF7IF2 90% o] AAE Ho]
o], 2% (hypopnea)}> 8 & 102 oV ¥
71591 30% olde] HAAE Holil EF 4l
7F3% oV AASEAY 24 (arousal)y& EHFSH= A2
= JolRIth. OSAE ZA| Q172 2-4% oA 'Agsk=
Aog d#fA lon, Lyt AE 40-69A] <l
3390 4.5%, 017891 3.2% oA WA= A o2 &
2% Q- &3t Aot OSAS] e A AlAIA
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F= B =9 (intraluminal negative pressure)t 7]
= Soii 24 9w Lol A WAok= ] 24 oF
& (extraluminal tissue pressure)°] ATt HIZ 7%
NS FA7Ie 840 IFH9 e Q1T

olgke] B4}, W] s} 5o] P, A1 7]
uPe ZAskE a9l ZolA Hld 502 Qlgt A%
vt sl EE0 R Qlgt BR0| Agkr} 7S 4
70] 728 /sp skl At ofujet ] Al
A28 HhAL] &4 2] 27 99 kS0l OsA
= WAL 5 P,

IL H3d TS5 A U 3
A &

OSA9] 7Kg U¥HA]l AW A&7|=UA7]
(continuous positive airway pressure, CPAP)O|T}. %F
Y7] AE= BIH O = AHIE HAA7|H 5249 of
Z AR A A 3, 49 4, 399 2t
2 A% A WAAR0] YT EUTH 7. A E2E

A¥E0] &4 olFEl 9] YK E W7l
Ul BAAEE OSAS] B3H2Ql A= YUS HofFal
At o] Hof =Rl viel D] S5k ode] OSA &
Ao M G202 AHV} 24848 4 32 Hol
+ A AaFEo] AEA 02 s ok W
A2 2= FU7] Azl vle] A S0t HER
7} o} vl=t<=H8}3] (American Academy of Sleep
Medicine, AASM)7} 2 33 7Ho | ERIoA =7
Lol 5= OSA $HAte}t FRi7| A= Aufigt 5
3 OSA SRl A 73 A= 9] ARE-S TR,

1. 728U ExIe| S/ L XE 71

T AR 9] SRl D steIERIA] A (man-
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dibular advancement device, MAD), 2) & -F-%] 4]
(tongue retaining device, TRD), 3) 04—7-7]1 A’ A
(soft palatal lifter)7} Itk Al 7FA] BL5F 4= F 7%=
£ FHsto] I50] 9/ %= w2 }\Eﬂ—rié’x’:;% A
F=2op7] I3t B o= 7HE|Ql oL, o] F olebky
A ZAP7F FEolet PHFLES o] gt et
I AHA 7Y GRrA 0 2 ARG

SIPAHFRIA] A= 51k YO = o 5AIA FA]
Sro N A0 R §et 11 7|ARe] 58S Ao
237111 & Y] HI5F 37 hS W o= TS Bt
3} o]AE< (genioglossus muscleye /21719,
sttt AE0] AAE HISAA 7|29 RuE A
Sk 282 Sk A 0= LEA Sk

TEU XX 22| +HSSEOH /1 Fat

T BAA = F SRR Bl =0l &
A9 OSA $HAH2] AHIRF i S A O}htﬂ
I }lo] AFE Lk of ] At Zfo] W= AU
FAA| 7= FZo9] RIS}t =, AHIY respiratory
disturbance index (RDI), XVV\"‘Z (hypoxemia)2]
H] 59]. 7%1:,_ 7bﬂ (arousal) _3J\ 7@:; o]o1 zﬂq.

A& 4E 7 Akt ‘:]‘— T UL AASMZ
AHI7}5 n|9ko & ZhAtt 325 At 4502, AHI
7} 5 oPgolefei= 71:49] AHI #ollA] 50% old 7
A% A5 T4 5o = gt llea 59 Al
AA £ 1z AE A EE A 7] 92%]
A U A EE OSA7H 5408 AasH A2
2 U om A 27EAE] 77%7F MAD ARl <5
AT ‘/}E}"H’P)

Grote -2 A& &=} G52 2t e
A A= -&-‘Jr«] 7515 B7tok= Bat A 48} (mean
disease alleviation, MDA) 2= 78-S =AY,
Vanderveken 5] 97014 MAD & & B+ AHR=
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71&A3} 8| wEl] 56.0% AAsHoH 24 &2

91.2% 2, Ax}FA 0 2 MAD 239 MDAE51. 1%Mﬂr
12 19 3 32 oM MDAE 549%% 94 A+
O} SALSH ATE AYTHI. CPAP 83 2] A9 MAD &
T} AHIE A7 Edks oA 2 82
Qlsto] Ata o 2= MAD 897} FARH MDA He
HIHY, o] U AAA RS w2 £8=E T
7 XA =7} CPAP 830f] thet A= 4= A=
Qo] H 4= U2 AR

= AE =
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AT, TV ?—c“-‘ S B 52 2
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& 41 7o) B o1 7% HE A AoR ‘éh-‘i%iﬂr.

—r’urgug] Ayl 7+2 = Q) A A2 T_,J l?___}/\ﬂ cq]

39} 7S] ek,

tjorel A Aalso] OSAL AldTAAE AlolQ]
et *é*% Eo:]—.—l:]- E3] 1EYL 71 E 2
E AR1AL% Shfolct. of2d i o

% 2 5L B

= o gotic zoma 0] g0 O3S
A Rl T SRl A4 e ol
A B 71 bt T 814] 30-83%004 OSA 7
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3 WlEeks W dvto] ol A0 Uehge 4
PR BB I Kl g
£35], AHPE20 oWR F50I4 35
As}x}h AL I3 344} B e W W
1-42» OSAZ} Thafst A8 W8] 9]
70 R ARl Ak AT
R {74741«1 Pl 1A G5 9 Ao
Fzifele] 7]53o] Sol BaAH Ao

_ll'

El:l 6 = q]/\}éﬁr:,L
L Hatk gEUA (glucose intolerance), ORI ES
4 TR EXJ o 2 gir} HTRS tAEET0 FQ
gk Fxolx}F OSA ol g2 o= Fa3t QIRlo]7]
T 5P7]0] OSASt tHARS St Afolofl Aol 24T
7Fs7do] A=t F 22872 LS o= g
Parish 5] 384 A4+ A3} OSA ¥4 1468 % 88
3 (60%), OSA7} gli= At 827 5 33 (40%)°] THAL
S37E 7L 1%oH OSA ol A fH-8o] &
OfsHA B =34t T3 OSA S5/ A ES tAls
Tt wol FHT.

T o2 Atolas OSASH Bl Ql e ThAL
Afo]9] =R AR dAgdo] HieFlom, Xﬂ 2% T
= 2 OSA FHES Hole Z0F Yepyrh
30689 BTl Y SRS 23S 2o i
TolA OSA FHEL 86% o) 607g2] Tt o
A tA}C 2 3t Aronhson 5-2] ATOA = 77%2] Sk
Aol OSAZF AP, OSA 557t S7Fshd
&d APl Trotal FEWAHCR ofojd 4= 9]

L7072 95H onj®?) 7F#9] AAtAZT
A (sleep fragmentation)= 13t 4 A|7H L A 9]
47} o3 kg0 2 o]ojx|= A o2 RZHS,

3. X7 [SZoH

OSA gk thefet A A
R, A 2 velE 40 A Aag By

ofe] ZHolA OsASk A7 oRel kel it
F71% QORI S tmeio] UloLt OsAY] B

== QX JYE Bk Eﬂl‘f 017‘ 5] of2fo]
=l At ARG Al
7FolalA} 5= QIA| G 9] Ao Tim At eof] wh
2} 217} opefstA|, 18] 1 i 2= AR A YERdTh
A@5HA] 22 OSAZF QIA7|559] m|R= Aol et
Olaithe 59] ﬂ]ﬁ]@. =2 214 OSA BRf= 2
g, 7199, A9 7|5 (executive function) ¥4t of]
2t JA-571% (psychomotor function) ® 10171
o] Aglo] Qltka Bl OSAR Qg ¢ 4=
H o7t o]} 719le Agof| 7]ofok= AR K

o AitaZ/AEridSo] o0, 719, A3,
AR5 |5 9 Aol 50 g PlAlE AR
=P,

OSAE TS 9-2 S41 59 92709 =2 Al
H1T9F o] Utk A GALS] H#-20f4 189807 9] 71
Q1S T o= ARt §F etAoflA OSA Aehe 1

2 A9 17.6%7F F8 92 POH— 7ML SlEe
Vo o= Ul QlFofA BAEE 8 927

off HEo] 3-4%9] A} vlwe HH o}9- =2 f52o0
0, 5 2| 2 HkR] o2 OSA $Ake] AAFA 9-250
T3t w2 Ak OSA $AF oA JAFF o=
Quigt & S| BB 23%2 F9E. OSA
9} 2-&%0] FHIE 79 OSA A 7of tfst &3t g
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1. AR

Al

0] OSA Aol A ] AR A e B 24 5
S PR Ao & YeRGTR?, 170 al
FESFE7| Y ol Y E B FHEA= A7
2.7 mmHg, 2.7 mmHg ¥ 2.4 mmHg Y& %
o] ¥ Aol o] 2golPte Aache B
WFsHaeh} HEF WY AT EL A=A
© =2 IRt Cook 5 °|¥7] o] 2mmHg T
Aashd Y FHEEC] 17%, WsHdste] 9
o] 6%, H1&% Y LF/J51 @2} (transient ischemic
attack) o] 15% ZAa3Htar ARISIAEH?. o]+
Iftikhar 5] HEHEAlo|A 1 HIE vl o= 47t
S AFoA T2 OSA TS U A= 4
Ao A mto 2N FY AAE 7T o= qloH o=
S5 Aglo] et YIS A30] A= A= o]
ojd 4= 2= AR

de Vries 52 Z|& st HlEREAS B9l OSA
oflA U AAR 27T A B AL v]A]
£ Q9FIAEPY. OSA EAloA U ZA A= 2
3 3 E7] W o] EU2 A& Hof| vlsf 242t
1.81 mmHg % 2.21 mmHg ¥ 4513t 12
U 1ok A& (12 3 A 1 Bla Al £
omgt A AAE Hol Xt ke R ARH
HIZg U ARG Als 2830} 22 FIFA Rl 24
7F i E2te] Edoll thar Yk RIS 7hsdE Al
Sk <= gtk 3 9FA Tftikhar -] HEREA]x} Bl s}
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Helrk OSA SHxol| 4] Eetol thgt CPAP 8% axt
£ £43F Bazzano 59 oA HEREAoA = 57
o ol] B 9 Bt s HEY] CPAP A& & 7}
7} 2.46 mmHg, 1.83 mmHg ¥ 2.22 mmHg Tk 7R41
E| ke ole A FRIA= Al9h-RARE o |Tp

de Vries 5] HERZAofl A= EF o] 2fof| = M=,
Aleho] (heart rate variability), &2+ 41 @3 Hfo| 0}
7 T AT e} AT v A EES EA6H1
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B
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Al 238 Tt OSAE SHI8E 247 9] S tiife
= 3t Baslas 5] @-ollA 3 AR 8= Aol
A STES] OSA EA1] F3kaA4: (HbAl) <
oIl FHAAIAERY. tht 552] OSA Rjol A=
A& AE 3213 HbAlco] HapF LEhA] gttt A
2% Gt OSAE 7H SRS tAd 0= CPAP A=)
BIE BF7IRE o] d AtollAk 3714 7He] CPAP A
# 5 HbAlc Foll= ozt skt glglont Qledd
32 FA| WA=, o] 4] OSA A== A
ShE-olrA| St wiHA1AAC] SIS TAAA



an’ﬁ}‘q 470} W AR =9 &J—P} HbA1cY] 9}E
Q=7 17HA = Boh 471491 A527 2 Qs <= it

3. QX7 [SEOH H 7120

OSA $HAh= Bt FHE T a5 HolH ol I
AR Y 91919] S71= o]ojXIth S50l 52
OSA $HAFE tVdo = 73] A 2| 2.2k CPAP 832
A8k AtollA 4 AlEdold 24 58 H7tet
RO, T 7] A= BF 4 AlEEolE 24 5
S FelsHA 7H*“]i’iq58) HliAHI e

W A Ht CPAPO| $=3AIRE MADOﬂ et <=3
T7FES 20710 A 08 A5 RARE At
£ LERT

5089] S50l 559 B4 OSA SARE tiid e
= Tegelberg 52 AollA= QIA] 750 thet 4
W A2 =] a3ks ey, e o7iY7t
O U A= F 25 &= E 24 (vigilance)
ol Fofgt 7hAS BT}, Naismith 52 AL
A= 73782 OSA SHAEE Hlie s Al4EIeH 7]
S R 71 AEel et W AR =] avE 3
7Tt Tt A174lEIsH 7 ARt 8 7]
£ Ao 3g7tofl= Profile of Mood states (POMS)2F
Beck Depression Inventory (BD)/ & A&t o+
23, MAD A= & & S48 ¥7IskE BDI9| so-
matic item®] 25| 74513 2™, POMSY Vigor-
Activity ¥ Fatigue-Inertia 2% 9] 7jA4lo] YERITH T
S AAA S AL 5 S0l ZMIE (alertnes)
9} 5 £ H7Iol= choice reaction time (CRT)
9] o] FojusHA| A=A, it UEE HERE

K

l

A Artol k2 OSAZ Qlsf| 7 PR = A4
2514 JHL 714 (vigilance) T} Al 7|5 (executive
functioning) ©]cH?, Aloia 59] 3112 A3}, CPAP
A& A¥ 7P A3 A Bole AL 79/
(attention/vigilance) G <j0]90™*? 9P Tegelberg
% Naismith 9] A74%= MAD #|= & CRTE &
3] o] FH2 AL BRI = AURTHY. o]e} 7H- A
= 7 ARA =7 OSA AL 2549t vl d
3, A2 3019 G2 FIAE 4= U= ARRITH

o= 0o

455

T AAA RS el e 72 Bt OA
A tAro 2 T AT 7L Tek7 MAD
A% F 5 Y N7 ROfsA ke AP R
TEQCHD, E35] A7 A 01:_, =2] =Eo| 3;741)( 7=hj] 51

Q.

RG] o SR 14 S el B
Pee AU a0k 2 %@% 750l %

1 - 0}21 5 AT fololA AAstet, oFd
52 OSA= QIgt 752 28 Ao AbAIiolE
7} ] o] Yolx|= S5 xoflA 559] OSAA Hf &}
S8t wetbA] o] 82 OSA F-& SERfollAf
U BAA 5] AEE ok A 7|20 = AR
2 itk o]x Y OSA A&+ sy THH 552
A7 = A0 HolHg OSA XHaPgo] D/d4]
o= F5g vHsk= o] WastH OSA B4t opzt

F

@)

50 S IS AT 08 ThY A2
A1 Ba7 ek
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A% T AR 88
S} ek eI CPAP 81345

AR Y e TS DEGIS W W T ol Hlsl AW XA 5] A4l aae] T Al
A2 = OSA2] 7ol aatao|H of= 419 Fuf  wu[gt otk wEba] OSA SERPOIIA 3] A%
A2ohs A0 R olojick o} Bl TN X E/FAAVER] n]A e An oz Husishu
A= A ZRE TRt A A e #1238 T 7138S H5]H, o] & Hi o= A et A4 71o]
o} 2 RMIAR, TR A R AR RIS Selsl] Slslel g 3719 kvt Al

gofl, T80l Tt Al *E FMek= A o= Helck @ gFARdolt
b4 o]2fgt Alo| l= TN FHSFHN 7} &
Table 1. CHeH TAIESI0N CHat 2L FX XK= S0t
Initial
Sample size FOH.OW_UD Mean Age .
Study Study type period Baseline AHI OA type Outcomes
(completed (months) (years)
study)
Baslas Vet  Prospective 24 3 43 OSA: 43 OSA: MAD 45-55
al., 49.13£13.32 8.0811.70 (twinblock) ~ OSA 2t
2019 a5k OSA: a5k OSA: HbAlc &0
41.13£14.71 22.38t4.11 2ot 74
=35 OSA: =35 OSA:
46.2517.83 38.0916.80
Phlilips CL RCT 126 (108) 1 4954112 25.6£12.3 MAD MEASEA 4
etal, (twinblock) 1o 49| & &
2013 = 4
Tegelberg A Prospective 50 (43) 6 52* HA: 40.9% MAD Z U HA /R
etal, ZSE 0SA 23 (monoblock) & A& HH| 7|
20123 &5 OSA: 48.6* S
Naismith SL ~ RCT 73 1 48.4+11 2691154 MAD 2 ==
etal, L HIRE &
2005 % = 1M
Park JWet  Prospective 13 24 HA: A 15.4* MAD FE US| &
al., 49924053  FEHIZX)E EZCaHE
20214 FEUIESAR 11.45% FAEN
481311044  SS HHIZAL
SEHEEAE 24.20¢
52.80+8.07

AHI, apnea-hypopnea index; MAD, mandibular advancement device; OA, oral appliance; OSA, obstructive sleep apnea; RCT,

randomized controlled trial.
* = median
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