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Abstract

Cephalometric Predisposing Factors of the Snoring and
Obstructive Sleep Apnea

Eun-Woo Seo, Ho-Kyung Lee, Min-Woo Han, Mi-Hyun Seo, Hyun-Jun Kiml, Seung-Il Song

Department of Oral and Maxillofacial Surgery, Section of Dentistry, 'Department of Otorhinolaryngology,
Ajou University School of Medicine

Purpose: This study was intended to perform a cephalometric comparison between the patients with and without obstructive
sleep apnea (OSA). The factors influencing the OSA in the lateral cephalogram were also investigated.

Methods: Fifty patients who had visited the Sleep Disorder Clinic at the Ajou University Hospital and evaluated with the
polysomnograph (PSG) and cephalogram, were included in the study. The patients had the apnea-hypopnea episode over 5
times per hour (apnea-hypopnea index [AHI]=5) were diagnosed as OSA after the overnight PSG, To evaluate the hard and
soft tissue profiles, the cephalometric radiograms were taken at the maximal intercuspation, The correlation between the patient’s
age, height, weight, body mass index (BMI) and AHI was inspected in the OSA and control group, The difference between
the OSA and control group was evaluated (Mann-Whitney U Test). The cephalometric influencing factors to OSA were analyzed
(Pearson’s correlation coefficient) statistically using SPSS statistics,

Results: The OSA Group had a significantly higher BMI than the control group. The mean lower facial height (ANS-Me)
was longer in the OSA group; however, statistically significant difference was not detected in the anteroposterior craniofacial
measurements, The distance between mandibular plane and hyoid bone of the OSA group was significantly longer than that
of the control group. The hyoid position (MP-Hyoid) had a positive correlation between AHI (2 <0.001). However, the
measurements of oropharyngeal airway were not different between the two groups. The hypothesis, that the antero-posteriorly
narrow oropharyngeal airway may aggravate the airway resistance and give rise to a higher AHI, was rejected in the study.
Conclusion: We suggest that the lateral cephalogram may be utilized as a useful method to evaluate OSA, The patients
with a lower hyoid position can be expected to have higher risks of OSA, However, a comprehensive intraoral inspection,
including the soft palate and tonsilar hypertrophy, is emphasized, as the lateral cepahlogram cannot visualize the oropharyngeal
status completely.
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Fig. 1. Cephalometric landmarks used in the study. SNA (°), angle
from sella (S) to nasion (N) to A point (subspinale); SNB (°), angle
from S to N to B point (supramentale); N-ANS (mm), distance from
N to anterior nasal spine (ANS); ANS-Me (mm), distance from ANS
to menton (Me); Mn plane angle (°), angle between Frankfurt
horizontal plane and mandibular plane; Go angle (°), gonial angle;
PNS-P (mm), soft palate length=posterior nasal spine (PNS) to tip
of soft palate contour (P); ANS-PNS-P angle (°), angle from ANS
to PNS to P; SPW (mm), soft palate width; NPh1 (mm),
nasopharyngeal airway width T=distance from posterior wall of
soft palate to posterior pharyngeal wall at the level of PNS along
a line parallel to ANS-PNS; NPh2 (mm), nasopharyngeal airway
width 2=distance from posterior wall of soft palate to posterior
pharyngeal wall at the level of the mid point of soft palate along
a line parallel to ANS-PNS; OPh1 (mm), oropharyngeal airway
width T=distance from posterior wall of soft palate to posterior
pharyngeal wall at the level of the tip of soft palate along a line
parallel to ANS-PNS; OPh2 (mm), oropharyngeal airway width
2=distance from tongue base to posterior pharyngeal wall at the
level of Go along the line parallel to mandibular plane; PAS (mm),
linear measurement between the base of tongue and posterior
pharyngeal wall along the line B-Go; MP-H (mm), shortest distance
from hyoid bone to mandibular plane.
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Table 1. Body dimensions and AHI of the total, OSA and control group; and comparisons between the OSA and control group

OSA vs. control

Variable Total (n=50) OSA group (n=36) Control group (n=14)
P-value
Age (yr) 44.48 (11.73) 47.39 (9.45) 37.00 (13.93) 0.011*
Height (cm) 166.34 (10.71) 167.22 (8.41) 164.07 (15.30) 0.948
Weight (kg) 73.16 (12.86) 76.61 (10.26) 64.27 (14.89) 0.006**
BMI (kg/mz) 26.31 (3.99) 27.39 (3.86) 23.52 (2.84) 0.002**
AHI (events/h) 22.17 (23.72) 30.13 (23.54) 1.68 (1.32) <0.007***

P-value:

*<0.05, **<0.01, ***<0.001 by Mann-Whitney U Test. Values are presented as mean (standard deviation).

AHI, apnea-hypopnea index; OSA, obstructive sleep apnea; BMI, body mass index.
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Table 2. Comparison of the cephalometric measurements of the OSA versus control group

OSA vs. control

Variable OSA group (n=36) Control group (n=14)

P-value
SNA (°) 77.27 (5.29) 77.85 (4.80) 0.983
SNB (°) 74.20 (5.14) 74.01 (4.77) 0.730
N-ANS (mm) 76.29 (6.40) 74.75 (6.18) 0.399
ANS-Me (mm) 87.45 (10.76) 84.86 (9.54) 0.476
Mn plane angle (°) 40.14 (7.24) 42.34 (6.58) 0.257
Go angle (°) 124.19 (7.33) 128.14 (9.47) 0.130
PNS-P (mm) 32.41 (8.84) 31.98 (6.96) 1.000
ANS-PNS-P angle (°) 140.92 (12.28) 147.82 (13.47) 0.180
SPW (mm) 9.88 (2.45) 9.76 (2.19) 0.931
NPh1 (mm) 24.68 (6.47) 26.82 (6.45) 0.412
NPh2 (mm) 12.65 (4.99) 10.54 (4.34) 0.235
OPh1 (mm) 11.95 (5.84) 11.17 (4.09) 0.940
OPh2 (mm) 14.66 (5.68) 12.61 (5.16) 0.243
PAS (mm) 15.07 (6.26) 12.08 (5.10) 0.068
MP-H (mm) 24.04 (7.78) 16.90 (6.62) 0.003**

P-value: **<0.01 by Mann-Whitney U Test. Values are presented as mean (standard deviation).

OSA, obstructive sleep apnea; SNA, sella to nasion to A point; SNB, S to N to B point; N-ANS, N to anterior nasal spine; ANS-Me,
anterior nasal spine to menton; Mn, mandibular; Go, gonial; PNS-P, soft palate length=posterior nasal spine to tip of soft palate
contour; ANS-PNS-P angle, angle from ANS to PNS to P; SPW, soft palate width; NPh1, nasopharyngeal airway width 1=distance from
posterior wall of soft palate to posterior pharyngeal wall at the level of PNS along a line parallel to ANS-PNS; NPh2, nasopharyngeal
airway width 2=distance from posterior wall of soft palate to posterior pharyngeal wall at the level of the mid point of soft palate
along a line parallel to ANS-PNS; OPh1, oropharyngeal airway width 1=distance from posterior wall of soft palate to posterior pharyngeal
wall at the level of the tip of soft palate along a line parallel to ANS-PNS; OPh2, oropharyngeal airway width 2=distance from tongue
base to posterior pharyngeal wall at the level of Go along the line parellel to mandibular plane; PAS, linear measurement between
the base of tongue and posterior pharyngeal wall along the line B-Go; MP-H, shortest distance from hyoid bone to mandibular plane.

Table 3. Correlation between the cephalometric measurements
and AHI

Variable Correlation between AHI (P-value)
SNA (©) 0.677
SNB (°) 0.891
N-ANS (mm) 0.750
ANS-Me (mm) 0.882
Mn plane angle (°) 0.550
Go angle (® 0.762
PNS-P (mm) 0.785
ANS-PNS-P angle (°) 0.835
SPW (mm) 0.970
NPh1 (mm) 0.063
NPh2 (mm) 0.761
OPh1 (mm) 0.684
OPh2 (mm) 0.091
PAS (mm) 0.084
MP-H (mm) <0.0071***

***P <0.001, by Pearson’s correlation coefficient.

AHI, apnea-hypopnea index; SNA, sella to nasion to A point; SNB,
S to N to B point; N-ANS, N to anterior nasal spine; ANS-Me,
anterior nasal spine to menton; Mn, mandibular; Go, gonial;
PNS-P, soft palate length=posterior nasal spine to tip of soft palate
contour; ANS-PNS-P angle, angle from ANS to PNS to P; SPW,
soft palate width; NPh1, nasopharyngeal airway width 1=distance
from posterior wall of soft palate to posterior pharyngeal wall
at the level of PNS along a line parallel to ANS-PNS; NPh2,
nasopharyngeal airway width 2=distance from posterior wall of
soft palate to posterior pharyngeal wall at the level of the mid
point of soft palate along a line parallel to ANS-PNS; OPh1,
oropharyngeal airway width 1=distance from posterior wall of
soft palate to posterior pharyngeal wall at the level of the tip
of soft palate along a line parallel to ANS-PNS; OPh2,
oropharyngeal airway width 2=distance from tongue base to
posterior pharyngeal wall at the level of Go along the line parellel
to mandibular plane; PAS, linear measurement between the base
of tongue and posterior pharyngeal wall along the line B-Go;
MP-H, shortest distance from hyoid bone to mandibular plane.
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