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A Three-dimensional Study on Upper Airway and Hyoid Bone in Adult
Skeletal Class II Patients with Different Vertical Patterns*
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ABSTRACT Objective: To study the differences between different the patterns of hyoid bones and the upper airway form in skeletal
Class II patients. Methods: The sample (30 males and 30 females)of skeletal Class II patients were randomly selected. According to the
GoGn-SN angle, the patients were divided into three groups (high angle group, normal angle, or low angle). Cone-Beam computed to-
mography (CBCT) were carried out under natural head postures. The 3D modeling of upper airway form and hyoid bone were generated
by using MIMICS software, and 21 indices were measured. The lengths of airway, dimentions and locations of hyoid bones were com-
pared among the three groups. Results: The length of the sagittal in the palatopharynx of the high angle group was statistically different
from that of the low and the normal angle group(P<0.05). No difference was found for palatopharynx and glossopharyn heights(UTH and
ETH) between the low angle group and that of normal angle group. Also, no significant difference was observed for the width of upper
airway among different vertical skeletal facial(P> 0.05). In the cross-length of upper airway, a significant tendency for reduced upper air-
way dimension in the glossopharynx was found in the low angle, normal angle, and high angle subgroups, in that order, with statistically
significant differences (P<0.01). There were different in palatopharynx and glossopharynx volumes among different vertical skeletal pat-
terns (P<0.05). But no differece was found between the shape and position of hyoids among different vertical skeletal facial (P> 0.05).
Conclusion: Different vertical patterns of skeletal Class II were related to the shape of upper airway, but this effect was not observed for
the hyoid bone.
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Fig.1 3-D model of upper airway and hyiod
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Fig.3 3-D coordinate system of hyiod position
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*1 TREEFHEE LSERRNSBIERIMR(x £ s,n =20)
Table 1 Analysis statement of upper airway with different vertical patterns
(x £ s,n =20)

Measurement Meant SD F P

26.93+ 4.82
28.00% 3.32
29.19+ 5.31
19.85% 5.86
2091+ 3.38
20.53% 6.13
18.07+ 4.56
19.87+ 2.34
21.54% 4.59
10.13+ 4.98
12.32+ 2.27
14.42+ 3.51
9.21% 3.80
10.96% 2.78
12.48+ 2.18
25.00% 4.88
27.99+ 4.72
27.78+ 4.78
21.33% 6.43
21.36% 4.68
23.36% 8.03
30.92+ 3.12
28.91% 3.80
30.72% 6.65
13572.11+ 4350.11
18691.24+ 5840.97
18856.00+ 7280.59
8457.52+ 3273.14
12357.15+ 4849.90
12146.39+ 5538.79
5112.94+ 1747.20
6843.57+ 2929.35
7326.18+ 3640.46

UTH 1.229  P=0.300

ETH 0.208  P=0.812

PNSL 3.804 P=0.028"

UTL 6.530 P=0.003"

ETL 5.961 P=0.004"

PNSW 2.422  P=0.098

UTW 0.632  P=0.535

ETW 1.080  P=0.347

Va 5.106  P=0.009"

UTVv 4.446  P=0.016"

ETV 3.265 P=0.045"

CrZIIC ZICo ZIoczZIxczZzIIcoc ZIcoc ZIICoZXToczZzIxczIc ZT

E:HATRAE, N AMRAE, L AERFHAE,** A P<0.01,* 4 P<0.05,
Note: H, high angle group; N, normal angle group; L, low angle group,
**P<0.01, *P<0.05.

®2 FAEAEEBHEEENEEIRSEHMR(x+ s,n =20)
Table 2 Analysis statement of hyoid bone with different vertical patterns
(x £ s,n =20)

Measurement Meant SD F P

40.52+ 4.28
39.42+ 4.49
40.50+ 4.37
2481+ 6.25
25.16% 3.62
2547+ 4.42
20.12+ 3.17
20.68% 2.44
21.05+ 3.82
19.17+ 2.97
20.10+ 2.44
19.75% 3.56
21.08% 3.53
20.85+ 3.35
20.65+ 3.58
15.53+ 5.70
16.77+ 6.89
17.94+ 7.28
36.63+ 5.95
34.66% 6.85
34.63% 4.66
2.38% 0.60
2.26% 0.64
2.41% 0.80

F:-HASRAENAMRE,LRAH,* H P<0.05,
Note: H, high angle group; N, normal angle group; L, low angle group,
**+P<0.01, *P<0.05.
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1.348  P=0.27
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