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Fig 1. Cephalometric landmarks. S (sella), Midpoint of
the fossa hypophysealis; N (nasion), anterior point at
the frontonasal suture; Ba (basion), the most poster-
oinferior point on the clivus; ANS (anterior nasal spine),
the most anterior point on the nasal spine; PNS
(posterior nasal spine), the most posterior point on the
nasal spine; A, the deepest anterior point in the con-
cavity of the anterior maxilla; B, the deepest anterior
point in the concavity of the anterior mandible; Cd
(condylion), the most posterosuperior point on the con-
dylar head; Gn (gnathion), the most anteroinferior point
on the chin bone; Go (gonion), a mid-point at the go-
nial angle located by bisecting the posterior and inferior
borders of the mandible; Me (menton), the most inferior
point on the chin bone; P, the inferior tip of the soft
palate; H, the most anterosuperior point on the hyoid
bone; V, the most anteroinferior point on the epiglottic
fold; TT, the most anterior point on the tip of the
tongue; C3, the most anteroinferior point on the third
cervical vertebrae; MP (mandibular plane), a tangent
line from Me to the inferior mandibular border; SPW,
soft palatal width; PAS, posterior air way space; Nph1,
nasopharyngeal air way width 1; Nph2, nasopharyngeal
air way width 2; Oph1, oropharyngeal air way width 1;
Oph2, oropharyngeal air way width 2.

7PEA ©EAl & Y& FH 3
= JXAZ 3 Ao gk | A
gl 3R e S5
S 2935} H(Proline, Planmaca, Helsinki, Fin-
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land). ©]FA LolFl FE FHEUAMAAIS AR
L AZA 100] HAR (acetate paper) 1ol 1
d FALE A ASHT ASHE dFsta
V-ceph 4.0 program (CyberMed, Seoul, Korea)®ll ¢
SFAT} (Fig 1).
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Nphl, Nph2, Ophl, Oph2, PAS A& AZ3lth
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(Table 1).

I

| E=3el

A= HAL

I

o,

X

1547} 35 &, 20709] S TR
1S zbzh 229l g2 Aeste] Sda W
ANFAY, ALE, AA St paired
AlPstth ojul gt R A HA AlSX <}
T WA ASA] Atold] BATA R frolgh Aol
7F 44Tk (p > 0.05).

[o Ay

> T
S

o Xt offt
f e

al
b

£

SPSS 14.0 (SPSS, Chicago, IL, USA) 2135
o|-&3slo] Aol mE TE I =0T (simple snorers)
I} FAE S ETHOSA patients) 2] kA EA4J3} =
B SRR ASA S vlash] $lske] FtA
] 7ol FAd oA = independent t-testE /Jo| A=
Mann-Whitney TestE A|3)aF3ith. A H ol e} =4
d FRFSET e Fe FE TR
ASA =9 #aacle IRl fst v =4
g A= AT



Vol. 41, No. 3, 2011. Korean J Orthod

Table 1. Cephalometric measurements
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Variable

Definition

SNA

SNB

ANB

N-ANS (upper ant. facial height)
ANS-Gn (lower ant. facial height)
S-Go (post. facial height)

Cd-Gn (mandibular length)

Mn plane angle

Gonial angle

PNS-P (soft palate length)

ANS-PNS-P angle

SPW (soft palatal width)

Nphl (nasopharyngeal air way width 1)

Nph2 (nasopharyngeal air way width 2)

Ophl (oropharyngeal air way width 1)

Oph2 (oropharyngeal air way width 2)
PAS (posterior air way space)
MP-Hyoid

C3-Hyoid

Tongue length (TL)
Tongue thickness (TH)

Angle from Sella (S) to Nasion (N) to A point (°)

Angle from Sella (S) to Nasion (N) to B point (°)

Angle from A point to Nasion (N) to B point (°)

Distance from Nasion (N) to Anterior Nasal Spine (ANS) (mm)
Distance from Anterior Nasal Spine (ANS) to Gnathion (Gn) (mm)
Distance from Sella (S) to Gonion (Go) (mm)

Distance from Condylion (Cd) to Gnathion (Gn) (mm)

Angle between Frankfurt horizontal plane and mandibular plane (°)

Angle between mandibular plane and a tangent line to mandibular
posterior border

Distance from Posterior Nasal Spine (PNS) to tip of the soft palate
(P) (mm)

Angle from Anterior Nasal Spine (ANS) to Posterior Nasal Spine (PNS)
to tip of soft palate (P) (°)

Widest width along perpendicular line to Posterior Nasal Spine (PNS)-tip
of soft palate (P) line (mm)

Distance from posterior wall of soft palate to posterior pharyngeal wall
at the level of Posterior Nasal Spine (PNS) along a line parallel to
Anterior Nasal Spine (ANS)-Posterior Nasal Spine (PNS) (mm)

Distance from posterior wall of soft palate to posterior pharyngeal wall
at the widest level of soft palate along a line parallel to Anterior Nasal
Spine (ANS)-Posterior Nasal Spine (PNS) (mm)

Distance from posterior wall of tongue base to posterior pharyngeal wall
at tip of soft palate along a line parallel to Anterior Nasal
Spine (ANS)-Posterior Nasal Spine (PNS) (mm)

Distance from tongue base to posterior pharyngeal wall along mandibular
plane (mm)

Linear measurement between the base of tongue and posterior pharyngeal
wall along the line B point (B)-Gonion (Go) (mm)

Linear distance along the perpendicular plane from Hyoid (H) to
mandibular plane (mm)

Distance from C3 to Hyoid (H) (mm)

Distance from V to TT (mm)

Linear distance along the perpendicular bisector of the V-TT line to the

tongue dorsum (mm)

AP ME dE zkele ey (p > 0.05), BIRE=BMDE

FHIFEFTo] DeFzolao] Hls) o5t =8k

Melof| M2 EM Hlm ok v o gt mlmeA e deREe]l e

+RREFT Alolol] MR E fel3 Aol7)

HAd el A$ e Z ol (simple snorers)Z AAo (p > 0.05), FHESFTo HF Aol
-5 & (OSA patients) Atolol] BAH SR fofgh SAHCRE FolstA Bl E=UTH (Table 2).
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Table 2. Characteristics of subjects according to sex

Male Female "
p-value p-value
Simple (n = 40) OSA (n = 40) Simple (n = 27) OSA (n = 11)
Age (years) 4143 + 13.03 4368 + 9.86 0.387 4337 + 14.90 55.09 + 461 0.010"
BMI (kg/m?) 2500 + 2.95 2691 + 312 0.006" 24.18 + 4.09 2593 + 399 0.171
AHI (events/hr) 3.68 + 3.37 36.86 = 21.96 0.000" 242 + 299 34.10 + 2461 0.000"

All data are presented as mean + SD, p < 0.05. AHI, Apnea-hypopnea index; BMI, body mass index; Simple, simple
snorers; OSA, obstructive sleep apnea patients. p—value by independent ¢ test; T p-value by Mann-Whitney Test.

Table 3. Cephalometric measurements in simple snorers and obstructive sleep apnea patients according to sex

Male Female +
Parameters p—value p—value
Simple (n = 40) OSA (n = 40) Simple (n = 27) OSA (n = 11)

Bony structures

SNA (%) 82.08 + 3.43 8290 + 3.17 0.267 8194 + 297 81.32 + 4.08 0.640
SNB (%) 7741 + 588 7875 + 341 0.217 7167 + 295 76.32 + 451 0.197
ANB (%) 389 + 217 415 + 220 0.593 428 + 193 500 + 2.74 0.663
N-ANS (mm) 62.09 + 323 62.26 + 3.37 0.813 5830 + 3.16 5850 + 2.07 0.723
ANS-Gn (mm) 7880 + 4.69 8048 + 572 0.156 74.11 + 507 7341 + 6.37 0.606
S-Go (mm) 94.00 + 7.19 95.65 + 6.20 0.275 8198 + 5.82 8223 + 528 0.974
Cd-Gn (mm) 12958 + 711  130.09 + 6.14 0.731 12157 £ 667  119.77 + 648 0.439
Mn plane angle (°) 26.18 + 7.70 2564 + 539 0.719 2859 + 470 2945 + 9.34 0.618
Gonial angle (°) 11980 + 896  120.00 + 7.29 0.913 12231 £ 603 12227 + 932 0.885
Soft tissues

PNS-P (mm) 46.80 + 4.60 46.89 + 4.09 0.929 4265 + 2.60 4259 + 362 0.640
ANS-PNS-P (%) 12648 + 578 12613 + 5.39 0.780 129.11 + 641 12845 + 766 0.478
SPW (mm) 11.98 + 1.88 1333 £ 1.85 0.002" 1143 + 159 1045 + 2.04 0.158
Nphl (mm) 2245 + 3.99 2223 + 3.49 0.789 2239 + 3.90 2177 + 2.80 0.488
Nph2 (mm) 13263 + 3.05 12.89 + 298 0.278 13.20 + 3.10 1391 + 331 0.594
Ophl (mm) 1241 + 355 1328 + 524 0.392 1141 + 397 9.14 + 3.83 0.068
Oph2 (mm) 11.69 + 3.44 1241 + 495 0.449 10.63 + 3.35 882 + 344 0.113
PAS (mm) 1151 + 347 12.33 + 5,04 0.404 10.67 £ 3.63 891 + 367 0.130
Tongue length (mm) 86.90 + 6.22 91.39 + 7.08 0.004" 8222 + 6.23 8373 + 472 0.393
Tongue thickness (mm)  39.78 + 4.04 4060 + 454 0.393 3702 + 392 3591 + 418 0.420
Hyoid bone positions

MP-Hyoid (mm) 1963 + 5.88 2326 + 564 0.006" 14.78 + 5.80 1991 + 6.84 0.038"
C3-Hyoid (mm) 4384 + 375 46.33 + 472 0.0117 3731 + 348 3791 + 363 0.562

All data are presented as mean = SD, p < 0.05. p—value by independent ¢ test; f p-value by Mann-Whitney Test.
Simple, Simple snorers; OSA, obstructive sleep apnea patients.
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(tongue length), &2 12 #*d ﬁlzil-‘é—(MP- = s 47 A3 Svkska vk Bt P e
Hyoid, C3-Hyoid)°] 2131, /el glojA & o 3t A gg fl dezo] dxpet AN FHETEE
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dEo| ME HMY +HESES0 FYdE F= 2hA, ozt ST AN D Eel7t obd T
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FAH e dAshs Aol i, o 7HA
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AR AEA ekl BEAE BRIE] 918t e Y 7o SR FRIARIAS AR E—ﬁ £ %
ZA 28 ARHE AP A3 Al E AT d AN FHFEETe] JAHE A4S U
7Hel F71(SPW), & Zol(tongue length) @] # o= 3t At ot FHETHHALES Al ﬂ‘?}‘ﬁ
A2 B, 2 FolAE A7l FASPW) <} gAse 2483 FHE 29 5 3l AN
SAACE 1Y = HHAYS BT} (Table 4). AR ST Bo} gesta 21&e Ayt 254
o ’goll M= et stdFt A& 3kl 712](MP-Hyoid) I ol =Fo] 2 Aolth
o] FAM R frolgh BAAFS BT AF T At G aio] o] FRLAR
ol 2z i‘rz}ﬂ SR FREAR ASA] Eel 84 ASAEe] th2the Ae oln| o A3}
Al A FEFEES Sk TS 918k Ed o8 da] delA da AdE FURSES
ole] 71] 74]%— ] FollA G AE A7 2] Fu A B g Aferh adde Ak B3
S (SPW), & A o](tongue length)E, o143l & 3} olw] d2] delA 7] wWiel] & ATl =
o atdst A= kel A2](MP-Hyoid) &5 2lv] gl wet desse] Eateh A FUYEE
Sl A E Fert slve 2 AlARth S ?aro}Cﬂ Z¥zt vlael] HESkTh (Table 2).

2)
2008'd &=l <l WS tldo 2 g Hwang 5°
o ArATA dA AL FHT

Table 4. Adjusted odds ratio of obstructive sleep apnea patients in cephalometric measurements according to sex

Male Female
Adjusted OR 95%CI Adjusted OR 95%CI

SPW (mm) Simple snorer 1

OSA 1.463 1.108 - 1.931
Tongue length (mm) Simple snorer 1

OSA 1.090 1.000 - 1.187
MP-Hyoid (mm) Simple snorer 1 1

OSA 1.080 0.989 - 1.180 1.161 1.008 - 1.339
C3-Hyoid (mm) Simple snorer 1

OSA 1.100 0974 - 1.241

Adjusted OR (odds ratio) was adjusted by age and BMIL CI, Confidence interval; OSA, obstructive sleep apnea patients.
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ORIGINAL ARTICLE

Gender-wise analysis of the cephalometric factors affecting

obstructive sleep apnea

Sang-Hee Hwang, DDS, MSD, PhD’

Objective: The purpose of this study was to perform gender-wise analysis of the related cephalometric factors
affecting Korean patients with obstructive sleep apnea (OSA). Methods: We examined 118 adults who had visited
the Sleep Disorder Clinic Center in Keimyung university, Daegu, Korea, and evaluated them by using poly-
somnography (PSG) and lateral cephalograms. The patients were divided into 4 groups (male simple snorers,
male OSA patients, female simple snorers, and female OSA patients) according to AHI (apnea-hypopnea index)
and sex. Results: The position of the hyoid bone in the female OSA group was inferior to that in the female
simple snorer group. Multiple regression analysis showed that tongue length and soft palate width were significant
determinants for the severity of AHI in male OSA patients. However, inferior position of the hyoid was a sig-
nificant determinant only in women. Conclusions: From a cephalometric point of view, OSA in male and female
adult patients may be characterized by different pathogeneses. In particular, in female OSA patients, they might
be managed by individualized treatments such as hormone replacement therapy in addition to conventional
treatment. (Korean J Orthod 2011;41(3):164-173)

Key words: Cephalometric factors, OSA, Gender

“Assistant Professor, Department of Dentistry, College of Medicine, Keimyung University.

Corresponding author: Sang-Hee Hwang.

Department of Dentistry, Dongsan Medical Center, College of Medicine, Keimyung University, 194 Dongsan-dong,
Jung-gu, Daegu 700-712, Korea.

+82 53 250 7803, e-mail, hsh99@dsmc.or.kr.

Received December 24, 2010; Last Revision February 20, 2011 Accepted February 23, 2011.

173



