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Table 1. Demographic Variables

Age(yrs) 695 58 67.3 54

Weight(Kg) 56.2 63 539 82

Height(Cm) 1549 50 1542 66

BMI(Kg/M® 235 28 25 21
A3

3o AT AxZ 9 P S W PH3r] Y3l
1H5(Solotop®, ENEASHS 3ol M =X 3
o Agde &2 55 A AlS AR natural
head positiono]A] A om® otelglel g £x
AL AlE AR 98 \ge 9 ZAl(natural
sleeping position) 2 YA ARG nE 2n =1
HARY A& A2 571 E(end of expiration)ol| 4]
2R :

S5 AZ AR AR 99 0003912 S 2] oAl
Hlo]E EARA(Rocky Mountain Co,US.A)E ¥
3] BAIEE A, AYE 05mm G2 AS
k. dEE AFsr] A8 HAEelA(Kurta

. Digitizer XGT®, Kurta Co., US.A)E o] &3}o] WA

B 2738 (Auto CAD™, Autodesk Inc., US.A)
o st A7 & 2 A5 G L 0.1mm’
492 A& ’

2 47l AR AS AL o3 Z2okFig. 1)

1. Roof of the pharynx(R) : /1A ¢} 9} o] wat
A FHFE e 0] AT F 8 & wAst
=4

. Third vertebra(T3) : A 3339 JAsA

. Fourth vertebra(T4) : A 47439 FAshA

. Tongue tip(TT) : 3] viW 3} Ewo] vhi= HAdd

. Tongue height(TH) : 5749 7|45 AA& 442

g Aol sl HF Fol 9Xske dujade] A
. Tip of epiglottis(Et) : F/M9 43
. Base of epiglottis(Eb) : %719 H4A
Hyoidale(H) : 439 2144
Palate point(P) : &7/ 3
10. Retrognathion(RGN) : stetZ 5535 P43
#H3wA

11. Anterior nasal spine(ANS) : AJAbHAre] A F
AA

12. Posterior nasal spine(PNS) : Al/@ 4ol A3 9] &
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Fig. 1. Anatomic landmarks used in this study.
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13. Menton(Me) : 8tet& F & FF AF A4S HspdA

rie

Ao AL AlE 5L U3 Z2ohFig. 2).

1. Tongue length(TGL) : TTNA EbZ7tA19] A 2] (mm)

2. Tongue height(TGH) : TTellA EbE dZste Adl|A
A wide] HAwAAx e £ A (m)

3. Soft palate length(PNS-P) : P |4 PNS7Rl 9] A=
(mm)

4, Maximum palate thickness(MPT) : PNS¢} P2 923
Aol 2 AN Hl 27 ()

5. Superior posterior airway space(SPAS) : Go-B 34
oA Fydg AN Fue 7= FA (m)

6. Middle airway space(MAS) : P& & AU 1 Go-B B4
o B3 7|= F7 (om)

7. Inferior airway space(IAS) : Go-B B'H9] gA4Ake]
71% %7 (nm)

8. Vertical airway length(VAL) : PNSellA Eb7}A1¢] A
2] (nm)

9. Mandibular plane to hyoid(MP-H) : H| 4] mandi-
bular plane7tx1¢ 42 A< (mm)

10. Vertical hyoid(H-H1) : H¥ o4 C3-RGN plane7}%) 2|
3 A2 (m)

11. Horizontal hyoid(H-RGN) : HellA RGN7}A]9] A&
(mm)

12. Tongue cross-sectional area : 32] W@} TT, RGN,
H, EbE 943 Aoz AAZE 39 DA ()

13. Soft palate cross—sectional area : PNSo|| A A 3}35ld P

Fig.2. Linear and area measurements used in this
study.

A Erve AN BE )

14. Nasopharynx cross-sectional area : R¥} PNSZ& 9l&=
Al palatal plane®] A4, Q1% T Hoz AAH
& WA () :

15. Oropharynx cross—sectional area : nasopharynx2] 3}
A, e T, PAAlA o] wiHE ol A, 39
I3k palatal planed] F3sla Bt Ade A, 1
A3 95 3 Ho g AAHE WA ()

16. Hypopharynx cross-sectional area : oropharynx2] &}
A, 35749 3, palatal planes] Baslal C4E =
Ue A, a8z 979 4 Boz FAH= Hy
(mat)

2 A A2

ol ’de] Al&g 4ol thate] SAS(Statistical An-
alysis System) program< ©o]&3lod BA X&lsly
th R A g5 de Hag 2 EFAAE
3l t}. Unpaired t-test® Al3ste] 2+ #3te] A
g=o] folS A eI oM paired t-testE Al
gt A ®Walol] e Zzte] SR T AR A
Z 2o fFoAHE HAIAUT Pearson corre-
lation coefficient analysis®t simple regression
analysis® Aldstd Ao Ja9 44 S5 F
B AL Al &SR] Alold] ARES AR AFE AE

3.
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1. ANIO (02 snorer=2it &AO] AISK] Hin
(Table 2, 3)

Al A& FEAM AP YA snorertS F AT
B} &9l ZAo|(TGL ; P<0.001)¢ 89] ¥o|(TGH ;
P<005)7F & & JEen, A7 2u
(PNS-P; P<0.001), 71=7} $F3L(SPAS ; P<0.05,
IAS ; P<0.05) 21 2H (VAL ; P<0.01), A Z& 31
o $1X(H-H1 ; P<0.05) 3t}

AN = snorerdS 2L FFS YeEhiRl o
Y 3 e Ao[(TGL ; P<0.05), AF71e] Zo](PNS-P
5 P<0.05), 71E9 Zol(VAL ; P<0.00D), 7= F
A (SPAS ; P<0.001, IAS ; P<O.0DIA 949l =

ol& Bt}
A A = A AP snorertS F 4T
Ett He d77H(P<005)E JERIIe™ hypop-

harynx(P<0.001)& F3%th. ¢99lelA snorerd&
He H(P<oone dF7HP<0.05)E eI
oropharynx(P<0.001)¢+ hypopharynx (P<0.001)%
o F4tt

CHXIEA 26 15, 19964

2. ZZ2I0IM LALIZ0| AMIC] H3t0f [IHE sno-

rer2l} BARO| AEXI Ul (Table 4, 5)

snorerZol A& 89 Ao|(TGL ; P<0.001)$} <]
=o|(TGH ; P<001)7} ZA4adgoy AAFAAE
§98 =o]2 VehlA] ¥t snorerde 7=}
FotHl e Ur(SPAS ; P<0.001, IAS ; P<0.001) 332
AME F9& o] HolA] gyt 7|xe] Hol&
snorertr__‘(P<0.001)JJr AAE(P<0.05)N BF Zx
stgom MEZ9 9XE snoreri*(P<0.001), B3
(P<0.05) B5oA X E YeER AT

AR A2 A E snorerS tongue(P<0.01)%}
soft palate(P<0.05) W2 9] F718 BYom, oroph—
arynx®] ZA(P<0.001)E EFov BTN e F
o3t Aol & Hele A& U

fling

3. 2t 2O XNl BiSt0ll (2 A= S=0] &k 24|

(Table 6)

snorerTo A A4 €] ;“ii}"ﬂ e BE A 35
A AR BAE Y ed E3 7]5«] Zol(VAL
; R=0.97), tongue(R=090), 94=% SA(MPT ; R=

Table 2. Comparison of snorer and asymptomatic control in upright position

Linear(mm)

TGL 76.78 501 69.78 . b43 0.000™
TGH 42.02 3.25 39.83 358 0.037"
PNS-P 39.76 5.00 35.73 252 0.001
MPT 10.26 142 9.65 1.03 0114
SPAS 6.96 251 9.03 3.03 0.016"
MAS 10.16 269 11.66 241 0.060
IAS 914 312 11.20 3.50 0.043
VAL 70.10 6.19 64.98 6.51 0.010™
MP-H 14.22 6.16 10.35 573 0.036"
H-H1 11.28 5.72 6.80 472 0.007"
H-RGN 3162 423 3043 5.16 0.398
Area(mn)

Tongue 3082.93 368.12 2899.21 254.26 0.065
Soft palate 32759 36.68 205.74 54.50 0.024"
Nasopharynx 346.31 54.67 321.66 46.69 0.117
Oropharynx 546.48 85.10 601.17 126.37 0.091
Hypopharynx 21045 54.44 294.22 63.70 0.000™

* P <005 % P <001, = P <0001

46



Vol. 26, No. 1, 1996. Korea. J. Orthod.

Snorerel tete|of AgIlHMe] A7lT 37|

Table 3. Comparison of snorer and asymptomatio control in supine position

. Snorer Control .~ - -
Mean sh Mean -SD P
Linear(mm)
TGL 73.26 498 69.35 5.44 0.017"
TGH 40.44 291 3853 315 0.040"
PNS-P 39.18 3.80 37.03 3.05 0.046"
MPT 10.56 1.66 9.98 153 0.230
SPAS 498 222 915 27 0.000"
MAS 10.20 275 10.85 2.44 0.413
IAS 752 2.61 10.33 3.28 0.003™
VAL 67.72 6.20 61.48 5.83 0.001"
MP-H 1312 487 953 5.46 0.025"
H-H1 754 464 405 3.57 0.008"
H-RGN 32.30 3.48 31.13 587 0.436
Area(nm)
Tongue 3184.55 390.04 2857.09 338.27 0.005"
Soft palate 341.76 42.05 311.82 M5 0.044"
Nasopharynx 344.77 58.13 313.68 54.56 0.074
Oropharynx 42859 82.82 529.77 10157 0.001™
Hypopharynx 219.28 55.53 326.03 86.02 0.000"™
* P <005 # P <001, # P < 0.001
Table 4. Comparison of upright and supine cephalometrics in snorer
 Variables Upright ; Supine : p
Mean SD Mean +-SD
Linear(mn)
TGL 76.78 501 73.26 498 0.000™
TGH 42.02 325 40.44 291 0.004™
PNS-P 39.76 5.00 39.18 3.80 0.380
MPT 10.26 1.42 1056 1.66 0.292
SPAS 6.96 2.1 498 2.22 0.000"*
MAS 10.16 269 10.20 205 0.927
IAS 9.14 312 752 261 0.009™
VAL 70.10 6.19 67.72 6.20 0.000"™
MP-H 14.22 6.16 13.12 4.87 0.110
H-H1 11.28 5.72 14 4.64 0.000"
H-RGN 3162 4,23 32.30 3.48 0.214
Area(nr)
Tongue 3082.93 368.12 3184.55 390.04 0.007"
Soft palate 32759 36.68 341.76 42.06 0.023"
Nasopharynx 346.31 54.67 344.77 58.13 0.841
Oropharynx 546.48 85.10 42859 82.82 0.000™
Hypopharynx 210.45 54.44 219.28 55.53 0.420

* P <005, = P <001, # P <0001

0.80)0l4 ¥ B¢ #AE Bt

AdTL 39 Z2o(TGL), %3 FAMPT), 4

arynx F2oN £4% BAE Yok, Ui g
Sol A A W] hE AZA Aolo] FBYS

T78 Aol(VAL), A& +3 YA (MP-H), &9 Holz] gkorct.
% 94X (H-RGN), tongue, soft palate, nasoph-
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Table 5. Comparison of upright and supine cephalometrics in asymptomatic control

Linear(mm)
TGL 69.78 543 69.35 544 0.631
TGH 39.83 358 3853 315 0132
PNS-P 35.73 252 37.03 3.05 0.094
MPT 9.65 1.03 9.98 153 0.292
SPAS 9.03 3.03 9.15 271 0.870
MAS 11.65 241 10.85 244 0.317
IAS 11.20 350 10.33 3.28 0.362
VAL 64.98 6.51 61.48 583 0.011"
MP-H 10.35 573 953 546 0453
H-H1 6.80 472 4.05 357 0.016"
H-RGN 30.43 516 -31.13 587 0.381

Area(ni)
Tongue 2899.21 254.26 2857.09 33827 0488
Soft palate 295.74 54.50 311.82 54.75 0.076
Nasopharynx 321.66 46.69 313.68 54.56 0.344
Oropharynx 601.17 126.37 529.77 101.57 0.063
Hypopharynx 204.22 63.70 32603 86.02 0.09

* P <005 #x P <001, ¥ P < 0001

Table 6. Pearson correlation and simple regression between upright and supine measurements

TGL 2.4 065 0 174 075

065
TGH 0.68™ 149 0.61 0.40 244 0.36
PNS-P 0.76™ 16.1 058 0.31 235 0.38
MPT 0.60™ 33 0.71 051° 2.7 0.75
SPAS ‘ 061" 12 054 0.32 6.6 0.28
MAS 0.69™ 30 0.71 -0.03 11.3 -0.04
IAS 052" 35 0.44 0.24 78 0.22
VAL 097 -0.7 0.98 0.60" 26.7 0.54
MPH 085™ 36 067 063" 33 060
H-H1 0.79™ 0.3 0.64 0.39 20 0.30
H-RGN 0.78™ 120 064 0.81™ 3.2 092
Tongue 0.90™ 250.0 0.95 063" 4309 0.84
Soft palate 0.74™ 65.6 0.84 0.75™ 87.7 0.76
Nasopharynx 0.78™ 59.2 0.82 0.75™ 32.8 0.87
Oropharynx 059™ 1136 0.58 0.01 526.2 0.01
Hypopharynx 052" 107.3 0.53 0.43 1546 0.58

* P <005 = P <001 =+ P < 0001
¥ Y=a+bX a:‘intercept b:slope X :measurement in upright position Y : measurement in supine position

V. &2 8 N3 o] HYHE 3F FLoz AgA® zFLe A

719 SREA L Ay dta Ho|o AFoln Ax

FE5E HAA 8 ZF(obstructive sleep bre- & A7} e FFNA TR F Alo] 7129 fok
athing)o] 2t1 3lnj, A2 Jxrl BER oz iy 3 Bgloj A wARTHY 3280l Ao glojA 7t
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-ABSTRACT-

THE SIZE OF UPPER AIRWAY OF THE SNORER
IN UPRIGHT AND SUPINE POSITION

Jong-Chul Kim, D.D.S.. M.8.D.. Ph.D.. Hong-Kyu Cho, D.D.S., Gye-Hyeong Lee, D.D.S.

Department of Orthodontics, College of Dentistry, Chonnam National University

The purpose of this study was to compare and evaluate the upper airway structure between the snorers and
asymptomatic control subjects depending on the positional change. Lateral cephalograms in the upright and supine
position were taken in 25 female snorers and 20 female asymptomatic control subjects. The length and the area of the
soft palate, tongue and airway were measured and evaluated statistically.

The results obtained were as follows :

1. The snorers showed longer and higher tongue, narrower and longer airway, inferiorly positioned hyoid bone, longer
and broader soft palate and narrower hypopharynx than the control subjects both in the upright and supine position.
In addition, the snorers showed broader tongue area and narrower oropharynx area than the control subjects in supine
position.

2. Depending on the positional change from upright to supine position, the controls and the snorers showed decreased
airway length and superior positioned the hyoid bone. In addition, the snorers showed decreased tongue length and
height, airway length and thickness and oropharynx area, but increased tongue area and soft palate area.

KOREA. J. ORTHOD. 1996 ; 26 : 43-52

#Key words : Snore, Upright position, Supine position, Upper airway space



