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ZEo] 2 A FEFIEST A A
o A5 U AF o oA, ZFo] E HHA
FRESTES JFE nAe 8458 U
Bz o3t ), 71= H e Y AFH
ZEE Yeistd Hol g ABH o2 ollle
e SWSEFEYAAA, AFEGESEY,
271 8H 97, SFHALE 3 7] (acoustic refl-
ectance), 34 8177 AHfiberoptic scope)
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g5 Qom?® g 2 ZusRgAuAAALL
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2dd HEAIZ}
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st

3. BAZE 27X ge HAUIA dtets A
wog yduEHd IR 50%-70%,



George Gauge(Great Lakes orthodontics,
Ltd, US.A)E ol &3t &34) 4 - 3pe} A
Zroll Adzt 270 & B8] dBAE 2T

4. ¥ % methyl methacrylateZ &2l ¢joll A
Estd - st FA A Ad]lstn, 4%
H A A FFAI.

5 ZF ¥ dolgd =z AASA dEed.

6. FAHEE B3 AT F HF A

(4) B FRAALAIAY 24

299 A7 WS Medga AAHY +
Zoptd At d el YA R i ot
FWFRAEAPIAI S #9 (focus-obj-
ect distance 1.5m, film-object distance 1bcm,
B 10%)8 F WALAALR Ao A 8 23
2R BF AZL PAls] 7 209 £
8w, BA s,

£
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B 7o) AL ASAE L O3 Z(Fig. 1.

S, Sella : @29 HAslAte F4A

N, Nasion : ZH]8-3%2| 1‘1"‘1 s

A, Subspinale : A4 2& A &&9 A

B, Supramentale : 8F2t%] % ;ﬂ el HAA

ANS, Anterior Nasal Spine : A3 d4 727
o] HAA

PNS, Posterior Nasal Spine : A|AF| A 73370
o] i

U, Tip of the Uvula : d770¢] Hspdd

AH, Anterior Hyoid : A& A4

Go, Gonion : dtetstd# T At

Me, Menton : 3t & H SEFF B34 F
= i

Cs, Third Vertebra : #3739 a4

Ba, Basion : ¥ 53 Ade] Hsly

Pm, Pterygomaxillare : AR dE44E7]
o] HapiH

V, Vallecula : #5782 H47H

B 7o AHER AE gEe
(Fig. 2).
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Fig. 1 Anatomic landmarks used in this study

Fig. 2 Linear and angular measurements
used in this study



SNA:S,N % A¥E A4% Mo 23} o] Fo]

e 4=

ANB: A, N 2 BH& A2 % Mo 9sf o Fo]
A 45

NL/PNS-U : ANS-PmE 923% A3 PNS-U
E A2 Mol g3 o] R A=

AH I MP : AHIAN GoZt Meg AAF A&l
ol2e 3 A

AH-Cs : AHS} Cs3te] A&l

SPT : PNS¢} UHES G443 Mo 3d a3
Mo Ho &7

PNS-U : PNSel|A UZ7tA ¢ A&

NAS : H[AF%99 71= Z7, Bad# PNSH
S dAT A7 AFFH Y wAHN A
PNS9l| ol2& Ag

SOAS : 7RIF 439 7= £7, PNS-UY
FAo A 2L Go-Med] Ha Mo o)
ojFojA IFFY P A FAe
mzp Atol & A

MOAS : 7JAF F79 7= 74, UM F
B JAFFH7R o £3 Az

I0AS : #UF 3189 71 7, Go# MeZ &
A% A7 Q538 ¢ HFAze] Ay
ko] A=

HAS : Q15899 7I= Z7, VHA A%
Fdo ol2¢ £HAY

3. ENEA
220 L ANYFRREES BAe] 2YT
2RAGALAAANN AZE FA0] ol

SAS (Statistical Analysis System) < ©] &3}
A At X AR A - F FHR &N

Table 1. Characteristics of the 42 subjects

gx 3259 ASLE Hwdtr] A8t paired
t-test& ol &3t on, FHRIFF #x F
W AAE o] &3 A F5A ThFF UG53
Wl FFE gotEy, FAU AR A8A 2
84, BEe, 238 5 o8 AFE 749 y
2E Y3l Wilcoxon test & o] &3ttt

m& i

1 AA d7d3L2 & 304, J& 12800
o 1 g vo]e Table 13 it

2. ZFo] Vixd g d3u/de ¥F+ Table
2 o Askz, AFUY 2R 7Y Z I
LIS

Table 2. Distribution of the subjects in
relation to the frequency of sno-
ring(numbers of cases)

Male Female Total
Grade 0 0 0 0
Grade 1 0 0 0
Grade 2 0 0 0
Grade 3 10 1 11
Grade 4 20 11 31
Total 30 12 42

Grade 0 : never j
Grade 1 : seldom
Grade 2 : sometimes-occasional-snorers
Grade 3 : often —_l

Grade 4 : very ofte habitual-snorers

non-—-snorers

M

F Total

Mean=SD Range

Mean*+SD Range

Mean+SD Range

Age(years) 476+109 29-69

506x6.7 42-62

48.4%99 269




Tabie 3. Distribution of the subjects in rela-
tion to the loudness of snoring(
numbers of casas).

Table 4. Classification of the obstructive
sleep apnea patlents according to
aprea Index(Al) and respiratory
disturbance index(RDI).

Male Female Total
Grade 0 0 0 0 Male Female Total
Grade 1 0 0 0 Mild 3 2 5
Grade 2 6 4 10 Moderate 6 0 6
Grade 3 2% 8 3 Severe 14 2 16
Total 3 12 ) Total 3 4 2z
Grade 0 : no snoring Mild 5sAI=<15,  10=RDI<30
Grade 1 : can be heard beside the patient Moderate : 15<AI<25,  30<RDI<50
Cond 3 o b b cutide s e’ Severe # Z5<AL - S0<RDI
room
Table 5. Comparison of cephalometric measurements in subjects betwsen with and without
orthosis.
Male(n=30) Female(n=12) Total(n=42)
g 5 Rl THE el R A THF
MEAN*STD MEANZ®STD MEANXSTD
SNA 835%54 84.1%47 NS 8l5%47 821149 NS 830%51 835+48 NS
ANB 54126 45123  xx 63120 59+22 NS 57%24 49+23  *x
AH 1 MP 20.1%6.0 136163 #»+ 138+88 80*106 »+ 183174  120£81 #xx
AH-C3 445+33  441%£36 NS 375%x50 374%60 NS 425+50 422%53 NS
SPT 13220 130£20 NS 114+21 117£14 NS 127%22 125%£20 NS
PNS-U 441+63  426t67 * 421E55 406148 NS 435F61  421+62  «
NL/PNS-U  1139%+73 1128%+84 NS 1169+68 1140£62 NS 1148+72 1132*78 NS
NAS 258+t48  270t47 NS 252+28 263140 NS 2656*t43 268+t45 NS
SOAS 82+22 107129 *»+ 84+24 10627 *x 82%23 10628  *x**
MOAS 95+34 104128 » 81%t2] 100+23 »xx 9131 103126  *=
IOAS 98+39 11332 *» 88%31 10637 =+ 95137 11.1£33 *#
HAS 16652 18051 *» 141+£40 158%51 =* 159%50 173%52 =
NS : not significant * 1 p <005 xx . p < 001 **x . p < 0.001



Table 6. Comparison of various clinical signs in subjects between pre- and post-orthosis

Male Female Total
g2 3w AR5 ARW ARE A%W BAE P
Mean Mean Mean
1 3.7 1.8 39 1.5 38 1.7 *okok
2 35 1.7 35 1.4 35 16 *kok
3 28 1.3 2.7 1.2 2.8 1.2 *kok
4 25 1.1 1.8 0.7 2.3 1.0 *okok
5 1.3 04 1.1 05 1.2 04 *okok
6 23 15 2.0 20 2.2 1.6 NS
7 1.2 0.7 1.0 0.6 1.1 0.7 *
8 2.0 1.3 19 14 20 14 *k
9 14 1.0 14 1.3 14 1.0 NS
10 0.3 0.1 0.3 0.2 0.3 0.1 NS
11 1.1 05 1.6 1.1 1.2 0.7 *
12 2.6 1.6 22 19 25 1.7 Hokok
13 1.1 09 1.8 15 1.3 1.1 NS
14 19 14 24 22 2.1 16 NS
15 1.8 14 2.2 2.1 19 16 *
16 14 0.7 1.3 1.0 14 0.8 *ok
17 0.3 0.1 0.3 0.2 0.3 0.1 NS
18 09 04 1.3 0.6 1.0 05 *k
19 1.0 0.9 14 1.0 1.1 0.9 NS
20 21 15 2.6 2.0 22 16 *k
21 16 1.0 2.1 14 1.7 1.1 *k
22 11 0.8 1.8 0.8 1.3 0.8 *ok
23 0.7 06 0.6 05 0.6 0.5 NS
24 05 05 1.5 15 0.8 0.8 NS
NS : not significant * 1 p <005 *x 1 p < 001 *kx . p < 0,001
UEERVEY 12 ol 290
1: 2 ¥ 13: 4= 224 PFolu T& 3 F rjdo] A ¥
2:3NE FE =0
3: ARNE 28 14 : }Fo] AT
4: At & &G 15 : 7198 o} wtge] vahxich
5: A4 3 o] #o] I A Ho] gk 16 : Holit ool ZAF Aol Wi Mol Yok
6: & ot A F JHF)o| nlEch 17 o5 £ o AL €30 AU}
73 o Eolut Foll ®o] ®e] Wt 18 : o} dojutd W)} ot}
8 FAHolAY FRFE Wol A} 19 : 43 o] A RHFolY 7MY AY $-&3)ch)
9: Fo| FEA Edtxn AF Tt 20 - gA HzHAg
10 3% o A8o] ol eAY 7io] B Agle =g 21 : ¥7183tn 718°] gtk
o] Ak 22 : ool dojd 9 Fol H3 A7t oyt
11 lx(&¥o] 23 vthy A F(ARE A-dth 23 1 4715347} g
o] v} 24 1 BZolgo] Ut
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Table 7. Effectiveness and discomfort of the appliance in the first follow-up (VAS)

- Male Female Total
Mean £ SD MeanSD Mean*SD
1 65 £ 20 74 + 21 68 £20
2 70 £ 20 81 % 14 73 £ 19
3 69 = 28 42 £ 47 61 % 37
4 57 £ 31 62 £ 37 59 % 32
5 60 £ 31 69 = 38 63 * 33
6 33 £ 20 35 £ 14 33 £ 18

ST
P22 2F BA Aol U@ BEE

D AFo] B FAE ALY F 2Fole AN AHAFE
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Table 5 ¢+ 2t}

6. FRFESEST A9 77U AAE 0| &F
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6 I 2tk

7. 782 A& F AHA HAAF-3F)A B3R
ANuAet UL Table 7 3 ZStrh

V. &2 % 0

K
1
2
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A FzEY AEE 5T AXNZH A - Fo v
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wog AAFe Mg T A o)
BA7N=g o R1 Qe HREA FRE0] B
of o9& tiFg waE doite A ¥
& & At 53], Arixe £ s
Zrtstgom(FUAFZIE £7 - A%, SOAS ;
p < 0001, £, MOAS ; p < 001, 8%,
I0AS ; p < 001, Q15599 71= 7, HAS
yp <005, 4E9 AAE FosA ez
watse Aoz ¥ AHp < 0001). 234,
AEL 39 T8 9Jsld dAse] glemg
Ago HAE 3 de o Y41 ¢ 7|xe] A7
A% 4L FA Hol AP FHEETES
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AEe Fa3 &S Fof =, AF9 YA
7t 9% F7tol wpet B shgo 2 o] Fite
237t e 0 ol2jg 4B ojEe Aol
FMELE T ol B AHAYFHRTES A
e T HJeg AAHm h 2,
22 AR M e Az 2719 HoE g W
3} qlo] 349 M-S Jdehid =, ol 437
o] A7|7} 229 A G JElE A - F
W AR of} S 5EA FRE 33U A
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HFSEF Ui 23 488 7] A&
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THted AddMe SYFRTFEA YA
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At BRog A% A7 E Hrtslr) & 7t
d EEAQ =72 AMgH T ok a8y, ¢
A A7 R debolm HAAAAM AY
Aol A gopel2 AW AS Yo7t Hws 7
AT, 2] Hate ¥ A 2R E
FEFE FEZ GASdA Y SHFRTA YA
AAR A #2371 o AelFd AEFAH g B
IE v g3, A3 sttt A, et
A3 f4A BAZE G499 Aol g HAte
227 8 Aggeire] £AR gAdsE 9
F5o] grtel T e kel dEE v
Ak Solow(1981)™'e] AFelA & 4 Ko,
AR ZGA] AAo] B3 BLE 7o) Y
ojof 3t FF AT Ao HMA] ApA o oG
g mejsldof gich aglm, oY &
S AFHAQN Az A7 e FAFY
AT FEE F el FA& R3lng F
F AR AFEESEYG, AT, 5%
HEALE 273 7] (acoustic reflectance), 34 |
Q747 AHfiberoptic scope) ¥ FFEAA
(fluoroscope) 5= o4& 7I=HH A3 &3
o] a7dt wetA, AF i3y dRelxl
g, AT F A% Az ZZo] ¢ 7
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AT HFEES A 53 S WL E 3 A7)
=599 AFHETEG A, FXNAFE 7
o dHHe] fostA Frtste AE FFEY
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3 Algtdta Bang Aee AAAH ZRE
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o] AFolA dEA g FAFAFT A4t
5729 ¥3H(Table )M e ‘Zie ¥HE FE,
a8, A7t £& HEd A4 A Zo] ol
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19901 = American Sleep Disorders Associa-
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F AUk FF AN e FHAAHA 9
T Hrlel tEo] :Fo] TAYAL AZHE
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-ABSTRACT-

TREATMENT OF SNORING AND OBSTRUCTIVE
SLEEP APNEA WITH DENTAL ORTHOSIS

Hong-Kyun Ahn, D.D.S., Sung-Chang Chung, D.D.S., M.S.D.. Ph.D.
Young-Ku Kim, D.D.S., M.S.D.. Ph.D., Sung-Woo Lee, D.D.S., M.S.D.. Ph.D.

Department of Oral Medicine and Oral Diagnosis, Seoul National University

The purpose of this study was to examine the anatomic changes in the upper airway with a dental orthosis, the
effectiveness and side effects of orthosis in the treatment of snoring and obstructive sleep apnea.

To meet this puppose a dental orthosis, designed to increase the size of the upper airway by advancing the
mandible, was used in 42 patients (30 M, 12 F), aged 29 - 69 years, to treat snoring and varying degrees of
obstructive sleep apnea.

Cephalometric study of anatomic features was made with and without a dental orthosis, and the evaluation of the
effectiveness and side effects of orthosis was done by questionnaires.

The obtained results were as follows ;

1. All subjects were habitual snorers and 32 patients complained the loudness of snoring as severe as be heard outside
of the patfent’s room.

2. According to the degree of respiratory distirbance index(RDI) and aprea index(Al) from the polysomnograph in 34
patients, mild obstructive sleep apnea patients were 5, moderate 6 and severe 16.

3. Various anatomic changes in the upper airway with dental orthosis were as follows ;

(1) More superiorly positioned hyoid bone (p < 0.001)
(2) Enlarged oropharyngeal (superior p<0.001, middle p<0.01, inferior p<0.01) and hypopharyngeal (p<0.05) airway
space.

4. According to the results of the changes of clinical symptoms after the usage of the dental orthosis acguired from
questionnaires, there was significant improvement in the frequency, the loudness and the severity of snoring,
cessation of breathing and awakening from the difficulty of breathing during sleep.

5. The effectiveness and side effects od dental orthosis by questionnaires were as follows ;

(1) Dental orthosis satisfied almost all the patients (68+20%).

(2) Snoring was improved in all the patients (73%19%).

{3) Obstructive sleep aphea was improved in all the patients (61+37%).

(4) Sleepiness in the daytime was significantly improved (61+37%).

(5) The sleep quality was significantly improved (61*+37%).

(6) The discomfort of the dental orthosis was minor (33+182%) and no serious complications were observed.

6. The dental orthosis is an effective treatment for the symptom of snoring, and it can also effectively treat varying
degrees of obstructive sleep apnea,

Key words : Shoring, obstuructive sleep apnea, ploysomnograph, cephalometry, dental orthosis
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