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= Abstract =
The Clinical Usefulness of Cephalometric Analysis
in the Obstructive Sleep Apnea Syndrome

Young Mee Choi, M.D., Sang Haak Lee, M.D., Soon Seog Kwon, MD.,
Young Kyoon Kim, M.D., Kwan Hyoung Kim, M.D., Jeong Sup Song, M.D.,
Sung Hak Park, M.D., Hwa Sik Moon, M.D.

Department of Internal Medicine, Callege of Medicine, the Catholic University of Korea, Seoul, Korea

Background : Craniofacial anatomic abnormalities related to structural narrowing of the upper airway have
been reported in patients with obstructive sleep apnea syndrome. In this study, we evaluated the craniofacial
anatomic characteristics of Korean patients with obstructive sleep apnea syndrome, and the role of cephalomet-
ric analysis in the prediction of abnormal breathing during sleep.

Methods : Thirty-nine patients with obstructive sleep apnea syndrome(OSAS), 39 simple snorers(simple snor-
ers) and 20 controls(control) had cephalometric analysis using the technique of Riley et al, and underwent
standardized polysomnographic recordings. Different variables, including sex, body mass index, cephalometric
and polysomnographic data, were statistically analyzed.

Results : Pm-UPW and V-LPW distances were significantly shorter in OSAS when compared with simple
snorers or control. PAS in simple snorers was shorter than in control. ANS—Gn distance in OSAS was signifi-

cantly longer than in control. PNS-P distance in OSAS or simple snorers was significantly longer than in con-
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trol. MP-H distance in OSAS was significantly longer than in simple snorers or control, and MP-H distance in

simple snorers was also longer than in control. NL,/Pm-P angle in OSAS was lesser than in control. MP-H dis-

tance in OSAS or in the combined groups of OSAS and simple snorers was significantly correlated with apnea-
hypopnea index(AHI). PNS-P distance in the combined groups of OSAS and simple snorers was correlated
with AHL In male of all subjcts, body mass index was significantly correlated with PNS-P or MP-H distance.
Conclusion : Cephalometric analysis can be useful tool in determining the craniofacial anatomic abnormalities

in patients with obstructive sleep apnea syndrome. Cephalometric parameters, especially MP-H distance, can

be useful for predicting frequency of narrowing or obstruction of upper airway during sleep. (Tuberculosis and

Respiratory Diseases 1999, 47 : 218-230)
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M oB

A 8 5§ FE F(obstructive sleep apnea
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1) sHCHAEAL

& dAe A 5UA RE £ 3% vjd £
Ue EE Al FHE FAAZH, A2t HA
e ARG FAZE A FAM ] =ABIEE 7]
ABHHEL, FATIAARE AAE7] Holl AAAIST
8o AzFEe] Fade] I Algst Ue
FHARAHAE FEAA 7R 2 A4
e

FAFA e 2314 5] rled A 32U
oz Algstglon, AA U7 F4e Ut
27180)A] 4HE@A= Rechtschaffens Kales®e]
B57120] Heh BASn. SRtkAtel 24 8
B 2 73§e 580 10 o4 FAHe A=
oL, ABEFL 71H7F 50% ol AshE el
7} 10 ol A&HT o]2 QlF] FHE A ¥IE
7t 4% oV Fashe ASE SHoH, FIgAF
(apnea index, AD)& AA WAL Fete] HH F
TEF J4E AA FUAoR Uy 4kEdda,
A 3§ A% (hypopnea index)+= A FHAIZE F<t
o] AA MEF JFE AA FHAR o A4t
&9t F35F-A 5 FA 4 (apnea-hypopnea index,
AHD & F5EAFS} AZFATE {3 o= 3
Hoh. $AEA Ueld #3389 Helo me} H4A4
(obstructive), Z3F4J(central) Z& EI}F
(mixed) 2.8 &R}

FackdFAA FEEAF7E 5 ol HE-E
FH B3 F FFToE AWENL, FHHEEA
AN 22L& A48 v FaFo] BEHA o AR
Eol 4R% A7 o8 HAH8 +E F3F F
T2 IER e A5 de ZFolE 3
or, £4 F3EY BAE J4FAo] ¢ln Ak
HAAA ZEE B £ FI3Fo] FAHA Y=
A$-& Ao 7FEt.

2) SHBAIEEYN
9] (sitting position) ol A X|o}E A BFERFEA]

(intercuspal position)o)] F11, ¢}&& F-& # AMe)
2 ojghA7|e, FRE= A2 913 (natural po-
sition) & 3 & ¥ FHEF/NEAZEY (Cepha-
lostat, model PM2002CC, Planmeca co., Fin-
land)& HAIEEY. FASAEZEA LS Riley 5°9
WHE 7122 8o Fig. 13 22 SASAESANE
(cephalometric landmarks)& AREslo] Al3)als]
I, 3Y B Y FHo g 23] EA% AE
ale] Figg HE 2Nl A3

O %= 24

sella(S)9} nasion(N)3} subspinale(A) Alo]g)
SNAZ%E, sella(S)9} nasion(N)3} supramentale
(B) A}ele] SNBZtx, subspinale(A)#} nasion
(N)3} supramentale(B) Ale]e] ANBZI%, goni-
on(Go)#} gnathion(Gn)& A3 M3} sella(S)
¢} nasion(N)& dA3% A Alo]e] GoGnSNZE,
nasion(N)#} sella(S)& <23 A3} basion(Ba)
1} sella(S)E 943 A Alo]e] NS-Bazl:, ante-
rior nasal spine(ANS)3} pterygomaxillare(Pm)
E 43} M (nasal line, NL)3} nasion(N) %} sella
(S)E 9A% 4 (NS line, NSL) Ale]e] NL/NSL
2%, gnathion(Gn)& %E33sl= 812t (mandible)
Fhedo]l A3+ A¢l 3ot (mandibular line, ML) 3}
NSL Ajole] ML/NSLZ%E, pterygomaxillare
(Pm)¢} #7452 (the tip of uvula, P)& JA%
419l Pm-P¢} NL Atole] NL/Pm-PZt=& &A%}
A} (Fig. 1).

@ 2] &%

posterior nasal spine(PNS) 3} 77l (P) Ato]
o] PNS-PZo], gnathion(Gn)3# gonion(Go)&
Z3}gh= A9l 32Pd (mandibular plane, MP) 9|4
A& (hyoid bone) /¥ (H)7=e] MP-HZo],
&7) A H (tangue base) Fio] A% FZHQl PAS
(posterior airway space)Zo], nasion(N)o||A] an-
terior nasal spine(ANS)7}xj2] N-ANSZo],
ANS ol A gnathion(Gn) 7} %] 2] ANS-Gn #Z o],
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Fig. 1. Cephalogram with indication of different
cephalometric landmarks.
Definitions of abbreviations :
S=sella; N=nasion; A=subspinale; B
=supramentale; Ba=basion; Pm=
pterygomaxillare; P=tip of the uvula;
Go=gonion; Gn=gnathion; H=hyoid
bone; V=vallecula; MP=mandibular
plane; PAS=posterior airway space;
ANS=anterior nasal spine; PNS=pos-
terior nasal spine; UPW=upper pharyn-
geal wall, MPW=middle pharyngeal
wall; LPW=Ilower pharyngeal wall.

pterygomaxillare(Pm) |4 A1 %4 (upper pha-
ryngeal wall, UPW)72]¢] Pm-UPW Zo], 7744
AR (P)oA %9 (middle pharyngeal wall,
MPW)712]2] P-MPWZo], vallecula(V)oA] &}
Q154 (lower pharyngeal wall, LPW)7}x]2] V-
LPWZol& mm ©$2 &4t (Fig. 1).

3) EAlxz|

A dgdelA el me FASAZEN 29 9
OSAS, simple snorers, control 2zt F#7ke] Fr24
Z8Y A3E 2-way ANOVAS} Scheffe’s testz
Hmatge}. OSAS, simple snorers 2z & %
OSAS9} simple snorers& 3t tiolA] uciy

Arte] 2t A B FAZASEA Y & Axxe}e] A
% A& Pearson’s correlation coefficient& &
MYt AR BT + ERUAE FABIYT £4)
A fol4Ee p<0.058 3t

72 o
1. vl By

e 98 oz Pt 679 oz} 319elYt}. ol
% OSASt 399 (4= 339, o=} 61), simple
snorers?} 398 (g2} 219, =} 189), control&
20 (a2 139, oz 79)elnt. H@HHL
OSAS 42.7 +9.44), simple snorers 42.2 +12.84,
control 35.7 £12.0M2 Al T Aol Fol& zlo]7}
it v9ke (kg/m?) = OSAS 27.5+ 3.9, simple
snorers 25.1 +3.3, control 21.5+2.30.2 A F A}
olol] Z% 2% xlo}E RHrH(Table 1).

2. EA chYolM Mol o SIHEAISEN 2o}

[

AR odxjol wlal Pm-UPWZol7h fejshsll ssk
a1 (p<0.05), V-LPWZe](p<0.01), ANS-GnZ
°](p<0.01), MP-HZo}(p<0.01) ¥ PNS-PZ
ol(p<0.05) #elak AicH(Fig. 2).

3. OSAS, simple snorers, control 2t Zzte| S|
SN Zin} u|3

1) PAS, Pm-UPW, P-MPW, V-LPWzlo| e|11
PASZo|= controle] Bl&] simple snorerso]A] $
oA gUA9H(p<0.05), OSAS M= controlit
Feld atolg Holx] ggitt. Pm-UPWZolg} V-
LPWZol:= OSAS ¥ simple snorerso]A} control
o ¥l feJ3A #tei(p<0.01), P-MPWZo]
© & Alololl #-2J§t xlo|7} gigitH(Fig. 3).
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Table 1. The anthropometric, polysomnographic and cephalometric data in OSAS, simple snor-
ers, control and all subjects

All subjects

OSAS simple snorers Control Male Female
Age (yr) 42.7+9.4 42.2+12.8 35.7+12.0 39.8+9.9 43.9+14.4
Sex.(M : F) 33:6 21:18 13:7 67 . - -:31
BMI (kg/m?) 27.5+3.9 25.1+3.3 21.5+£23 25.3+3.7 25.2+4.6
AHI (n/hr) 38.3+27.5 3.5+3.1 - - -
Sa0, nadir(%) 81.1+9.2 91.7 +4.7 - - -
SNA (*) 83.4+4.0 82.6+4.0 82.7+4.8 82.4+4.4 84.0+3.4
SNB (*) 77.8+3.5 76.0+12.1 78.6 4.3 76.8+9.6 78.3+3.4
ANB (°) 5.5+2.6 6.6+12.0 41+24 5.6+9.3 5.7+2.4
GoGnSN (°) 36.4+5.9 36.3+6.1 35.2+64 35.6+5.8 37.2+6.5
NS-BA (°) 129.3+5.6 130.9+5.0 130.9+5.3 129.1+5.4 132.9+4.2
NL/NSL (°) 8.7+3.4 8.9+3.5 8.3+3.2 8.4+34 9.3+34
ML/NSL (°) 34.1£6.1 33.8+6.8 32.8+6.9 33.2+6.2 34.9+7.0
NL/Pm-P (°) 120.3+£6.6 121.9+6.7 125.2+6.5 120.4+7.0 124.0£5.7
N-ANS(mm) 59.1+3.0 57.7+3.2 58.2+4.3 59.7+2.6 55.5+3.1
ANS-Gn(mm) 78.5+4.7 77.2+5.3 74.7+£4.3 78.7+4.2 73.8+5.1
PNS-P(mm) 47.5+4.8 45.1+5.1 39.7+3.7 46.1 +5.5 42.5+4.8
MP-H(mm) 228.8+6.0 17.4+6.3 13.4+4.6 21.1£6.5 13.7+4.6
PAS(mm) 10.5+3.2 9.0+2.9 11.0+2.9 10.2+£3.0 9.6+3.3
Pm-UPW(mm) 23.1+3.5 24.7+2.9 275+3.2 23.9+3.5 26.1+3.3
P-MPW(mm) 8.8+2.5 7.9+2.9 9.1+£3.0 8.7+2.6 8.0+3.0
V-LPW(mm) 14.3+3.8 13.0+4.3 18.3+4.5 15.4+4.5 12.8+4.3

Results are mean £SD

Definitions of abbreviations ; O0SAS=the obstructive sleep apnea syndrome patients group ; simple
snorers = the simple snorers group ; control=the control group ; AHI=apnea-hypopnea index ; BMI=
body mass index ; SNA =angle measurement from sella to nasion to subspinale ; SNB=angle measure-
ment from sella to nasion to supramentale ; ANB=difference between SNA and SNB ; GoGnSN=
angle measurement formed by the intersection of a line passing through gonion and gnathion and an-
other line through nasion and sella ; NS-Ba=angle formed by the intersection of lines drawn from nasi-
on to sella and sella to basion ; NL/NSL=inclination of nasal line relative to'line drawn from nasion to
sella(NS line) ; ML/NSL=inclination of madibular line relative to NS line ; NL/Pm~P=inclination of
nasal line relative to the line through pterygomaxillare and tip of the uvula ; N~ANS=vertical mea-
surement from nasion to anterior nasal spine ; ANS-Gn=vertical measurement from anterior nasal
spine to gnathion ; PNS-P=distance from posterior nasal spine to tip of the uvula ; MP-H=distance
from mandibular plane to the most anterior-superior point on the body of the hyoid bone ; PAS=pos-
terior airway space ; Pm-UPW=distance from pterygomaxillare to upper pharyngeal wall ; P-MPW
=distance from tip of the uvula to middle pharyngeal wall ; V-LPW=distance from vallecula to lower
pharyngeal wall.
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100 | "
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Fig. 2. The comparison of Pm-UPW, V-LPW, ANS-Gn, PNS-P and MP-H between male and

female of all subjects.

2) ANS-Gn, PNS-P, MP-HZJo{ "]
ANS-GnZol= OSAS7} controlo)] vl3 -§-2o]&HA
4931 (p<0.01), PNS-PZol= OSAS % simple
snorers?} controld] vl& £-2J81A AUTHp<O.
01). MP-HZc¢]= 0SAS7} control ¥ simple
snorerso] Y3} AL (p<0.01), simple snorers
£ controld] vl&l ZAUH p<0.05)(Fig. 4).

3) NL/Pm-P 2t v|I
OSAS+ controldl] vl3] ZAAL Zx7} #-2)8A 29t
tH(p<0.05) (Fig. 5).

4. HECHHZAL] 2t X|E2} FIHEAGEML 2t A
Hxlojo| 4= YHY

OSASIAM FEF-A5FAsE= MP-HZol9} f9f
g JBBAE RAH(r=0.561, p<0.01)(Fig. 6).

OSASs} simple snorers& §3F dAlM F3¥ —
AEEAF= PNS-PZol(r=0.286, p<0.05)
MP-H#ol(r=0.511, p<0.01)9} #2l3t Aa@A
& EYH(Fig. 7). AA didelA gzl vutzs
PNS-PZo¢|(r=0.355 p<0.01) & MP-HZo|(r
=0.460, p<0.01)2} Hoj3 JUPAE 2o}
(Fig. 8), Al & 24 vnt=9}l PASZe], MP-
HZo}, PNS-PZe¢] @ NL/Pm-PZ o= 43 3
@Aol giict.

I &

SASABZENE 72 ABTAYL ¥ ARG F
A (craniofacial form)& #&s17] % 2
APAZIEOIAIRE SRSt dig BAlo] EolAY]
AR 1980EdE HAY £E F3F 57 @
g dges g a7t AU

— 223 —



- H. S. Moon, et al —

(] OsAs
simple snorers
o EN control
35 = *p<0.05
[ **p<0.01

30 7 de sk

25- 1 -

20 *
£ _
= . x

15 4 K N

10+

5

0 Pm-UPW  P-MPW

V-LPW

Fig. 3. The comparison of PAS, Pm-UPW, P-MPW and V-LPW in OSAS, simple snorers and

control.

FWeMs sEost] dsf #4e 2 FR71 L
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Farshs 440l

AxEo] A% Riley F°¢] FAZASEA why
ol 7P A T olfHo AW, HIoe
FAEASEAS, 499l (supine position) ZH F7)
FAESEN 2 A& o483 ol HARY T
o] hFe o] Al=Em gk,

FNEFAZXSNA  PAS(posterior  airway
space) & 7|5 oA QIF7|me] ARz Ay
o ol2& FUo A YwtFoz 1 FL& e
g oudh=dl FIF71EF-7t (oropharyngeal
airway space) Q! P-MPWZo|9} dxgh= AHL0}
®on, Pm-UPWZlol2} V-LPW ol 22} H]g)

F71=F7H nasopharyngeal airway space)3} 3}2)
F7|=37  hypopharyngeal airway space)& ¢]u]
sl w9 FI3F ST S AR
vl 2hg Aoz o}

A2E<] AgA Pm-UPWZolg} V-LPWZo]
7} OSAS ¥ simple snorersollA] controle] H]3j
FoJetAl &gt W] A a9 F3F FFT
g2} ¢ mFolE AU FRI=H =88
T Y& Aoz A=A, ol AFe AR
SASEIA ASAEYNN ZFolete Hojg A
< T8 AZAd) vje] E A7) B8 5 Yn B
Mate] @] gtz Aol B 4= ok £4)
el Qitk. PASHol: OSASHA thzid wis)
A& AR Aoyt AR ARG E f9
g ztoj7}h glgith. dutHow MM £H 23§ =
T Ao M A7 =Fe] FL& B FHFF
AJF48E (UPPP) 9 A-go] b #AFIEF
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Fig. 4. The comparison of ANS-Gn, PNS-P and MP-H in OSAS, simple snorers and control.

140 o g osas 3 7 r=0.561, p<0.0t
I ‘ simple snorers [ ] o e —
M control 4 e o/
b 30 .
L J —0 ¢
*p<0.05 E . [ ] t —®
120 E B L
% -e
] 20 /o:/ ., .
... [ X J
G 100 1 - e
E *
g 7 j
< Ve 10 .
40
20 s T T T T T 1
o : H S [ 20 40 80 80 100 120
NL/Pm-P AH (nh}
Fig. 5. The comparison of NL/Pm-P in OSAS,

simple snorers and control.

Ztg ¥tgske P-MPWHole Al 2ollA foJ% 2t

o|7} flSitt.

N-ANSZo]s} ANS-GniolE FBEZ9| +3

Fig. 8. Correlation between MP-H and AHI in
OSAS.

B3 A% (vertical skeletal discrepancy)& uUE}
Ul sletAge] 9ol ANS-GnZolzt Ao
t}. SNAZEE AJotEEe] B39 Kot dzhg ofF
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Fig. 7. Correlations between MP-H and AHI, and
between PNS-P and AHI in the combined
groups of OSAS and simple snorers.

i1, SNBZ =& aletFE 32 sletayge] A9 &
ot dzhg ojFn, ANBZ:: slebfse] 79
B} £24& olEr). HAAH £ 73 FFT ¥
= SNBZ=7} A<l vld] Ho} o4& o]§ Ao
L= AR 1= L

Aol Atg oA ANS-GnZol= 0SASA of
Z3d vla] 49A % N-ANSZo|9t ANS-GnZo]
o] A& ¥)g, SNAZE, SNBZ4%, ANBZt =7}
Al A R Apolrt gigivhs HE 1AE o
OSAS7} djzwo) v Jdizoz sjetdgoe] st
i Brle o8 Aoz A4

MP-HZo|&= d&9] 91X & vepn o7} A5
& Aol JdFoz oo AXEE ofmidict. A
& dZ(tongue muscles) g A X5l e ¢xj&
ARk 9%e o9 gk, d44 FU RS
| EFT ¥x= Rl vs] MP-HAo|7} 47
&l 25 8] Aol ST |3l 47
T & ARk ghole

AAR=2] 7oA MP-HZolx 0SASS} simple
snorers7} dj2Fo wlE BHo festA dYx
OSAS#} simple snorers Alo]ol| = 823t x}to]7} Q)
Aot Ed MP-HZol= OSAS #¥vyh ozl

Fig. 8. Correlations between BMI and MP-H,
and between BMI and PNS-P in male
of all subjects.

OSAS9} simple snorersZ 35 tiafolA] 25§ -
AZFA T s 4HBAE BHc) ey 4
9] 9XE Jeplie MP-HZole fHFd WY
F Ue 7= J& EL s Y FAEE &y
T e Ax= HE

A17Re]l ZdolE uHkgdsi= PNS-Pol7} OSAS
9} simple snorers EFo|A tlZFo] wls Hul &
o34 AAA T 0SASE} simple snorers Alojojj=
z}ol7F g%t =3 OSAS$} simple snorers& §
g AA oA PNS-PHole REE-AEEAF
o fojg ABTAE B yhE O0SAS HEJME
F3EF-ATFA5 #dAgo] gl weby H4
4 T8 B3I FFT $A9) g 3F0) wF A
el via] 2 AFNE Zn len, PNS-PHo]
& 4 T8 F3F 30 g 2Foly B
2 4 7Hsd £H FIFY ARE Sk A
HE o888 & ¥l Aoz A4=HY.

GoGnSNZ=& 3slotde] Al AxE Yehiy
H27b At vl dmrt A7) wgel AdE 7R
E&E 0 0 NS-Baztes 7144 E
(cranial base angle) & Uehin HH4A 4H T35
& ¥ 82k A4 b8 4xot Zon, NL
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/NSLZA=9} ML/NSLZ=& 22} QbaAy-o] 423
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