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Aol uhet HAab Frhsted 45-654 747 9 A FH
FoMe 84 ZEoY FH &l Y &
60%, o432l oF 40%9) o2 Ao g Huxxn
At =g, AN FAFEEFSTS A4 A+

1-2%0°l 4 #aE 3, dAdo] AR Ul =
Bon, 40-6bHAME 85% ez Frts
o A UdsE AXdte FH, A9
2/3 ool At A FolH 70-95% o]do] A
AQl ZEolg Fetm A

Aol ¢ ATV FEEFL UGE T4
< Jehlled, #8%9 Fdoze ZEOl(
snoring), W% H|A/4AHC & F(abnormal
motor activity during sleep), ©kZt<FH Aol (no-
cturnal sleep disruption), 8% 3§ %<l (cho-
king durmg sleep), 4] =9 # (esophageal reflux
), k=53 4 F(nocturia and nocturnal enu-
re31s) gL -r H 2 gl (heavy sweating at night)
5% E & doH, Y Fdo2e FUUW

Z(excessive daytime sleepiness), ™ $HzH(
hypnagogic hallucination), <14 ¥ 3}(changes in
personality), 3 & 7ol (sexual problem) 5%
(headache), & Zte] 4 (loss of hearing) $& e}
o], ALE] A Frof| A o] Tt ofrfet 7 7H°]4
et Z2dox Be e nag’

FEo]l @ HAYFAFIEFT] A &S A
I ARE AAe 98 7HA 443 Abclinical
examination), 55124 A AL (cepha-
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lography) ¥ 4%t} 3 AHpolysomnography)
So] AEAAY 4 224 #zte] JA4A
AALE & o 3o A7, AFH HF, A0
o] e, P =], ol YA, gz
o] EAe A71, F71A vl ¥4 a3
TR Y Foll FYE 7ok sta, AEA
(body mass index, BMDE At&3lAv 29
EHE St TR HNAEE Hridth
Yord E Hael 9AY AFR 1255
P A Holg AFH o2 doll7] Yl &
5 5t 2 9hAL M AFR (cephalometry), 7 FE T
2429 (CT, computed tomography), A7 &=
AHMRI, magnetic resonance imaging), -8kgt
Ab& &3 7] (acoustic reflectance), ZF2A HlQ
7+ At(fiberoptic scope) % ¥ FFA]7 (fluo-
roscope) 5 2l Wi o] ol &gm’? a1z
S EEFANAIAARA 2 2219 F H ool
ghe A= ot vl go] HEstn, g4A NS
o] 7}&3tH, FHA A AAF E£Fo] Ak
A5 AH W] 9y o] &5 1 A, §9,
HYAFHFIEFFTE FHEF BYs= A
© 24, E3 REM(rapid eye movement) <%
o A&tA veht=d, REM 3L ti7f 4
o] FRt7lo] F2 Yehtoz F7holut of7he]
FHEF dFE FARIME FES de] &
bttt metA flolM AFF AdHHET
o2 AN Jdoeng d AAL VAR F
AREEFTo] 942 wo= ozt stk AA}
Z Agsjor g’

FZo] 4 HAZFTHFZEFFTE A5 o] &
dAagozE £y F2ay” A&
22371 =¥t (continuous  positive  airway
pressure, CPAP)'®'" 9 o8] 71%] 3] '* o)
g5 2 F840] dFsHAeY, FEsEe
TE, Y, T E £ vrtd A 5o ol #
2, B8 AL =ddesS 1oty e
2%, Fu7t ddte 9l w2, #xEA
B 388 4 E3ln st ol 2 A E &
Ast7] Y3 B} vl@EHolm st Ao, 7
AHoln A ARYSZ A FHL FA 7 5%
A so] AT @Eg AUt o] FoAm e
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e FHAAFNAN BE A7
o] oRZIFATTAAALE Ao, 1 A3
Z 3 &7 )R S respiratory disturbance index,
RDI VB VNELR, e :’*“01:11(RDI<10), A

W25 EF(10<RDI<30), ¥55 FHTEE
\_(SOSHDI<50) 92 Alg T@lf"i‘g'il(f)oﬁ
RDDO 4Fo 2 BFaqc)

HEALA AL B

A4 A ¢ *&3 MgdEta X HEd F4
WAk Tholl Al AR R Bl ofsto
ZERgAuALAALA S Y (focus-object
distance 1.5m, film-object distance 15cm, E.LFH
& 10%)% F |38y F2E B3 A
AA S 2 g ZFolT, AR, TFE
2 A3 FUHESEET 91 HlIﬂ_E g3 &/
; ﬁz'i AR AR

2 Aol AL A L o3 2HFig. D.

S, Sella : H¥Z9 H3leAde] FUHA

N, Nasion : AH| 259 HA4d

A, Subspinale : Atz Z2E A4 &3] HAHA

B, Supramentale : dt}x =& Au {29 HAH

ANS, Anterior Nasal Spine : Al4H 4 A 709 33
2

PNS, Posterior Nasal Spine : Al @A} 7 170] & 34
A

U, Tip of the Uvula : @7749] Fahubxy

AH, Anterior Hyoid : 439 FA44d

Go, Gonion : dtetald s} el ma4

Me, Menton : 8t} A 3555 o34 bt

Cs, Third Vertebra : A373 39 Ashda

Ba, Basion : 358 Ad9 s

Pm, Pterygomaxillare : A4 QE3etE79 H38t
WA

V, Vallecula : 5749 A

2 Aol AMeg AS FEL o7 2ohFig. 2).

ARG Mol g8 o] Rojx & 22

AZZ Aol 9f3) o]F 7tw

SNA:S,NZ A¥S
ANB : A, N2 B¥E

Fig. 2 Linear and angular measurements used in
this study
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NL/PNS-U : ANS-Pm& 92% A3 PNS-UE 972
g o)) 93 o] Foix & ZtE

AH LMP : AHAA Go3} Me® A48 Ao o2
2 Ag

AH-C; : AHS G2+ Ad

SPT : PNS¢ UH& AT Mo £ A7H F
0 27

PNS-U : PNSeIA UA7A 2] Azl

NAS : HIRIFHE 99 /& 73 Bai 7} PNSHE 93
g A3 JAEFH o] A A PNSe ol2
£ Ad

SOAS : 7215 %9 71= &7, PNS-U8| 44
A 28 Go-Med] HaMd| & o] Fojx &
QF ¥ o Al T mapAlel gl
A

MOAS : /A% FU8 Y 71= 74, UM EH <
T3 #2RAL

IOAS : 7T 359 7= Z7, Go#t Me& 92F
A3 953 2 F5dnte gxdRy Ag

HAS : 315599 7|= E7, VHAA 53|
ol2e 3 A%

3. SAHEA

2 A9 BA M2E Ak SAS(statisti-
cal analysis system)7} o] &€ on 4Z(¢de
AEo|, AE, TT% ¥ M FUFIEFD)Y
TAFSEFT Ak e FHY gy 7
ZE9 A|HE gotRr] 943 ‘ANOVA
WITH MUTIPLE COMPARISON'% ‘Tukey's
Studentized Range (HSD) Test’ 7} o] 8 1t}

mZ It

L AA d7d4L 84 2Z0] 24 84 43
ol or, Hi ol 47.14 (8 9] 2841-68
A, B 7] 1685cem, BT AF 754kg, B
BMIE 2622 AFdA%F 4¥(93%)%e] 3}
O AFTo2 EHFAJUT A, HEZAL
A3 A7UY 43H 5 149(326%)014 ¥
Yol A=A, FF FAFL 8% wty,
B &5 35e 1791324 7 279 &
o3t Atolw WA A eFsie).
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Table 1. Distribution of the subjects in relation to
the frequency of snoring{numbers of
cases)

Patient
number Grade 0 : never

Grade 0 0 Grade 1 : seldom non-snorers

Grade 1 0 Grade 2 : sometimes-occasional~

Grade 2 0 Snorers

Grade 3 15  Grade 3 : often

Grade 4 28 Grade 4 : very often  habitual-
Total B3 snorers

2. ZFo]l ¥xo uwE dFUgY HHFE
Table 1 3} Zotn, $AF BF7F 34 =2
Zo] gt

Table 2. Distribution of the subjects in relation
to the loudness of snoring (numbers
of cases)

Patient .
Grade 0 : no snoring

number Grade 1 : can be heard beside
0 the patient

Grade 1 0 Grade 2 : can be heard in the
Grade 2 8 patient’s room
Grade3 5 Grade 3 ' can be heard outside

Tad @ the s om

3. ZZo] &gl A7 WE AP B F
£ Table 2 9 23k, 438 % 353 (81.4%)°)
Wuto M E 8 AR A3 2Zo] 48l
Rt 5 4= X

4. F3EFAFAD 2 3FZNASRDD o
E A7 BEF+= Table 3 3 23t

5. 82179 A ¥ A 42(body mass index, BMI)$}
F &N A S (respiratory disturbance index,
RDD+ Table 4 & 23toH, o] ¥ 714 A ¢
Atolell= el ABEA (P<0.0D7F UK

6. THRIEF A B SUFRUAT
AAL%e] A& vizA e Table 5 & 2%k
o AE9 A9 FUF BHY 7= 73
AN FAF Atel& JYehfidct



Table 3. Classification of the obstructive sleep apnea patients according to Al(apnea index) and RDI
(respiratory disturbance index) (numbers of cases)

Patient number

Primary snoring 7 Primary snoring : AI<5,  RDI<I0
Mild OSA 7 Mild OSA : 5<AIZ15 10<RDI=<30
Moderate OSA 7 Moderate OSA : 15<AI<25, 30<RDI<50
Severe OSA 2 Severe OSA : Z25<Al 50<RDI
Total 43

Table 4. Distribution of the BMI and RDI in the subjects

Primary snoring Mild OSA Moderate OSA Severe OSA Total
Mean*STD Mean*STD Mean®STD Mean = STD Mean*=STD i
BMI 23.1+18 251%13 263%14 264120 26.2+2.1
RDI 6420 135+34 383%£39 596%136 39.5%244 oot

BMI : body mass index, #2/A1 %" (kg/m")
RDI : respiratory disturbance index

Table 5. Comparison of cephalometric measurements according to severity of sleep apnea in patients
and controls

N ?;::rz Mild OSA Moderate OSA  Severe OSA Total Controls b
N Mean=STD  Mean®STD Mean*STD MeantSTD Mean*STD MeantSTD
SNA 852141 823%17 81.1£48 836%5.1 82146 838+127 NS
ANB 45112 60127 53+32 61128 57%217 45125 NS
AH 1 MP 123162 190£5.0 22.1%27 202146 190+56 121+69  0.0001™
AH-C3 435+28 408+38 462+26 435145 435142 427%27 NS
SPT 127109 122+13 116*15 130£16 126*15 126+ 1.7 NS
PNS-U 41851 413%45 464%31 440%58 435154 441%38 NS
NL/PNS-U  1138%65 1170£81 108.1£93 111.4%70 1123180 112.3+57 NS
NAS 261140 257136 240%3.1 234%48 244%44 234%35 NS
SOAS 79%14 80=16 79%12 78120 81£18 103123 0.0036"
MOAS 106125 7610 83%15 91135 89*29 99131 NS
I0AS 96+2.7 100£26 100£20 94%33 96+29 11.3£36 NS
HAS 140£35 185155 165151 166146 165149 183+33 NS

NS : not significant *:p <006 * 1 p < 001 *¥*+ 1 p < 0,001
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9 TR B Ao]E Holz it £ dAF
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oA slte 2 A& nip < 0.001), A7lE
5ol FAo] fostAl ZHAEATHp < 0.01).
53] AE2 39 289 9sle dAH] gle
22 439 A= 39 Fe9 9A] 4 rxg
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Bkl 3l A & E3te R 339 AFEGEEG ol
A7) g G gdg o] FrtH7E &, 2344
Q17474 Al fiberoptic  scope)Yt & FFA| 7 (fluo-
roscope)©] 71% H# 91x & Halded o] 45
715' ﬂ_‘;}j 12)‘

g AFols A FHFIEFTY AEE
getete AL FAEtY TEFAN, AW 4
& 2350 A A, FATRY ¥4, F7
dZo Ak 9 & AddH $4 5 A48 A
71 o8] A 7] Wi ofF E3Ae Aol
U, S 3EAN S Hrbe ofteRTt AL
(night polysomnography) 23& 7|2 2% %3
E R F(apnea index ; AD), &%) x| (respir-
atory disturbance index ; RDD)ol| 2|3 2§33 o
2 o] Fojx e vl FHLR TFO|
10% o4 ARstn F&X 9 80% olF A
A28 53 & (apnea), B.F°] 10z o] HA 8
2 ZFel Ant A Y 50% 13 #ed A
$& ANz & (hypopnea)olet Fejd o, FHF
2559 348 F FUANE VYE #E T
3EAFADE st F5EH A5 EY S E
el & W Ao 2 UE @ S EFNA
F([RDD2} e} olw AlZ} 5 o) 4ol Ak, RDIZ}
10 o]dd W& FHEIEFFo|gn Addct
0 2 dpode TEFNASRDDE BT
305+244 oo, dFULE ofeHETgd
ANEHE Ei 2 Al 2 RDI o o2t £/ Pri-
mary Snoring : AI<5 or RDI<10, Mild OSA :
5<AI<15 or 10<RDI<30, Moderate OSA :
I5<AI<?5 or 30<RDI<50, Severe OSA :
25<Al or 50<RDI) 3 23, T ZZo] 82 7
H(163%), A% F5& 8# 7H(163%), 5 °
B 78(163%), Ad FE& 229 (51.2%)°1Ath

AgHe g FAFol Y AHNFAFIEFY
A g o] 88 NEPozE £EY°Y, 4B
8" A&A A7) =% (continuous  posi-
tive airway pressure, CPAP)'*'” 2 o2} 7}x)
A g 15 o] HaFol 1 f840] UFH
Ao qRrEe gy A 2 HejAdeldt
A 7| AQA e 7B QAES ue] = AE
oln2 W sha WAy AP A o 7Y

E& olsfstaioltt @A o] 85I e ARY
EE M AdE oz AEE U bR
2, 9% @ glof B Aayec] EAAE
F Ao, g b o) & Wi ojd & A=
Mol RE Fatel Al Aoz = 4t oA L
FHAlS HFAA SFo] o Hede|eH
714& Adtke Ag G Fr, 2= o
Fopol| Bg Fr] FUNT A4e] £Ho] A
atch shalch

v.ed &

ARES F84Y TFo] BAE oI
AA AT E EU R dE BT, AE FUEF
TEY, FEE FUFIED A FUFESR
T 4702 W] I B AFAF(BMD
2 ZWERFALAIAG Al AFA 2] &
AE A7etd T 22 AL AUt

1L AA QFAL S8 ZFZol FA B4 43
golgley, i vole 4714 (H9 28A-
63A1), B 7] 1685cm, B AF To.4ke, BT
BMIE 2622 9745 49(9.3%)uo] 7
t AF7og BFHUC

2. A7UNEE FEFEASF L ZFL AR T
g 25 BA de AFo| TH(163%), A=
25 E 79(163%), 355 78(163%), A
& AEE 229 (512%)0|0 o, R BF
7} 34 ZEB|1BAR L, 439 F BHEI4
%)o] Wt M= £ Fxe 43 ZEe| &
B8 sihstgch

3. d7Hdel && N4 (respiratory distur-
bance index ; RDD+ 3951244 °|x, A&
2 4*(body mass index, BMI)+ 262221 °]
Qo o] F 7x] A FAtold = foldt
#A 7 UAAHp < 0.01).

4, EWERFALAAG vlw 23 587
of A7}t 27t E dFol frod e
2 YR8 np < 0.001), N FHe &
Aol #stA Hasdtip < 0.01).

5. AEZAb] A3 A7od 43HF 148 (326
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- ABSTRACT-

Study of Cephalometry and Polysomnography
in Habitual Snorers

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.. Hong-Kyun Ahn, D.D.S.

Department of Oral Medicine and Oral Diagnosis, Seoul National University

The purpose of this study was to examine the anatomic differences in the upper airway according to severity of
respiratory disturbance index of habitual snorers.

Forty-three male habitual snorers, aged 28-68, were examined by polysomnography and divided into 4 groups
according to severity determined by polysomnography.

Anatomic differences in the upper airway were assessed by lateral cephalograms in upright position, and
epidemiological surveys were done by using questionnaires.

The obtained results were as follows :

1. All subjects were habitual snorers and 35 patients(81.4%) complained the loudness of snoring as severe as be heard
outside of the room.

2. According to the results of polysomnography, the number of the primary snoring patients was 7(16.3%), mild
obstructive sleep apnea 7(16.3%), moderate 7(16.3%), and severe 22(51.2%).

3. The respiratory disturbance index(RDI) of subjects was 39.5%£24.4 and the body mass index(BMI) was 26212,

4. More inferiorly positioned hyoid bone according to the degree of respiratory disturbance index(RDI) was

observed.(p < 0.001)
. The width of superior oropharyngeal airway space was decreased according to the degree of RDL(p < 0.01)
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