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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, M.D.,
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, College of Medicine, the Catholic University of Korea, Seoul, Koren

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 subjects, body mass index was significantly correlated with PNS-P or MP-H distance.

Contclusion : 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 1899, 47 : 218-230)

Key words : Cephalometric analysis, Obstructive sleep apnea syndrome.
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ANS

Fig. 1. Cephalogram with indication of different
cephalometric landmarks.
Definitions of abbreviations :
S=sella; N=nasion; A =subspinale; B
=gupramentale; 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 =lower pharyngeal wall.

pterygomaxillare(Pm)ofX <153 (upper pha-
ryngeal wall, UPW)74<¢] Pm-UPW o], 72
AA(PYA 9059 (middle pharyngeal wall,
MPW)71xe] P-MPWo|, vallecula(V)dlA 3}
<159 (lower pharyngeal wall, LPW)7lx]¢] V-
LPW4el& mm 998 439k (Fig. 1).
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Z84 A9E 2-way ANOVAS} Scheffe’s test @
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0OSAS¢} simple snorers& §38F tiAtoAl SHThy

A 7 A g} FAZAZSEA S 7 ASR %] A
% B#AE Pearson’s correlation coefficient 2 ¥
Hatgoh. AsE Hi + EFUAE B B4
2 {42 p<0.052 ATk

Z o
1. eipciael B

e 98 o g gt 679 oz} 319t oF
Z OSASE 399 (@A 334, oJak 6%), simple
snorers?} 399 (g2} 219, oIx 189), controld
208 (= 1393, ox 7H)olUth. HTAFS
OSAS 42.7+9.44), simple snorers 42.2 £12.84],
control 35.7 £12.0412 Al & Alelel] f-2igF xto]7}
21tk vEke (kg/m*) &= OSAS 27.5+3.9, simple
snorers 25.1 +£3.3, control 21.5+2.30.2 A & A}
ool 5% R-2J% Zolg BT} (Table 1).

2. FA| chadollM gl mE FISAREN Zn

]

Yal= ozl vld] Pm-UPWZol7b f-2skl &%
1(p<0.05), V-LPWZe}(p<0.01), ANS-GnZ
ol(p<0.01), MP-H#o|(p<0.01) ¥ PNS-PZ
o}(p<0.05) = FoskAl 2%t (Fig. 2).

3. OSAS, simple snorers, control 2} 2zZte] £
SHEEM Hop d|n

1) PAS, Pm-UPW, P-MPW, V-LPWZlo| 1|11
PASZo|+ controlo| uls] simple snorersoll4}
28 BUAATH(p<0.05), OSASHA = control3}
$of3t ztolE o)A ettt Pm-UPWZoje} V-
LPWZol= OSAS ¥ simple snorersel] A control
o vla} Fo3HA Feked (p<0.01), P-MPWZo]
= 4 7 Aolol] frof&t Abol7t giditk(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 215423 25.3+3.7 25.21+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+4.8 824+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 352164 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+34 8.9+3.5 8.3+3.2 8.4+3.4 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 1204 £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+86.0 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+45 15.4+45 12.8+4.3

Results are mean+SD

Definitions of abbreviations : 0SAS=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 iip 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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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-HZlo| |1
ANS-GnZo|= OSASZ} controldl] vg] f-olsHA
HA90(p<0.01), PNS-PAecly= OSAS 2 simple
snorers’} controle]] B8] |oldtA ZAH(p<O.
01). MP-HZol= OSAS7} control % simple
snorersd] Y|} ZY(p<0.01), simple snorers
£ controlo)] Bj&] ZUTH p<0.05)(Fig. 4).

3) NL/Pm-P 2}E u|@
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H{p<0.05)(Fig. 5).
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Sxlete| 45 BHY

OSASAM F3&F-A5FA5E MP-HAo|9t £9f
3 4BBAE BATHr=0.561, p<0.01)(Fig. 6).
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£ BYH(Fig. 7). AA dgelA Eate] vuies
PNS-PZoe)(r=0.355, p<0.01) ® MP-HZol(r
=0.460, p<0.01)¢} FoJ8 FBAAE BIoY
(Fig. 8), Al & R25o)A nluixe} PASZe], MP-
HZo], PNS-PZo] & NL/Pm-PZxol= 43 &
o] gilct.
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Fig. 3. The comparisen of PAS, Pm-UPW, P-MPW and V-LPW in OSAS, simple snorers and
control.
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Fig. 4. The comparison of ANS-Gn, PNS-P and MP-H in OSAS, simple snorers and control.
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Fig. 5. The comparison of NL/Pm-P in OSAS,
simple snorers and control.
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Fig. 6. Correlation between MP-H and AHI in
OSAS.
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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.
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Fig. 8. Correlations between BMI and MP-H,
and between BMI and PNS-P in male
of all subjects.
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NSLZY=¢} ML/NSLZEE 217 ehaagiie] 43
87 (vertical dimension of upper face)#} ¢bas}
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