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Evaluation of Upper Airway Depth with Different Anteroposterior Skeletal Patterns
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— Abstract

The respiratory function is relevant to the craniofacial growth and orthodontic diagnosis. The size of the pharyngeal
airway was measured in lateral cephalometric view in children visited Kyung Hee University Hospital from January
2015 to August 2017. A total of 74 healthy children (36 boys and 38 girls) aged 7 - 11 years (mean, 8.5 years) with
a normodivergent facial pattern were divided into three groups according to anteroposterior jaw relation measuring
A point-Nasion-B point (ANB) angle. Lateral cephalometric data were used to measure the airway dimensions. The
dimensions of the middle airway were significantly lower, reducing the upper airway space, in large ANB angle group
than in other children, suggesting that children with large ANB angle have narrower airway space than others.
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Table 1. Variables used in cephalometric analysis

FEFRSAMAL GoilA 7| =2 0| AL
SIRAL. 7I=87HE ¢
=8t PNS-adl, PNS-ad2, SPAS, MAS,

= A5

t Fig. 1. Cephalometric measurements. (1) PNS-adl, (2) PNS-
ad2, (3) SPAS, (4) MAS, (5) IAS, (6) OAW, (7) VAL.

Type Cephalometric measure Definition
PNS-adl (mm) The distance from PNS to the pharyngeal wall along the line from Basion to PNS
Nasopharynx PNS-ad2 (mm) The distance from PNS to the adenoid tissue along the line from PNS to the midpoint of the line
intersecting Basion to Sella turcica
Superior posterior airway space (The distance from PNS-P bisecting point to along line
SPAS (mm)
parallel to Go-B plane)
MAS (mm) Middle airway space (width of airway along line parallel to Go-B line through P)
Oropharynx IAS (mm) Inferior airway space (width of airway along Go-B line)
Occlusal airway width (The distance between the points where the functional occlusal plane intersects
OAW (mm) . .
the anterior and posterior pharyngeal walls)
VAL (mm) Vertical airway length (distance between PNS and Eb)

PNS = posterior nasal spine, Go = gonion, B = B point, Eb = epiglottis base.
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Table 2. Distribution of age and sex according to skeletal patterns
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Fig. 2. Comparisons of the pharyngeal airway according to

anteroposterior skeletal patterns.
One-way ANOVA, Kruskal Wallis test (* : p < 0.05).

Anteroposterior skeletal patterns

Variables Group I Group II Group I
N (%) N (%) N (%)

7 - 8 years 5(22.73) 5(22.73) 12 (54.55)

Age 8 - 9 years 8 (34.78) 10 (43.48) 5(21.74)
9 - 10 years 7 (41.18) 6 (35.29) 4 (23.53)

10 - 11 years 6 (50.00) 4 (33.33) 2 (16.67)

Sex Male 12 (33.33) 13 (36.11) 11 (30.56)
Female 14 (36.84) 12 (31.58) 12 (31.58)
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Table 3. Comparisons of the pharyngeal airway according to anteroposterior skeletal patterns

Group I Group II Group III ANOVA Kruskal Bonfferoni post hoc

Variables Mean + SD Mean + SD Mean + SD Wallis test [-1 [-1I I-1I
(mm) (mm) (mm) p value

PNS-adl 2278 +420 2320 £307 2090 + 5.04 0.135
PNS-ad? 1709 + 387 1666 + 319 1519 + 348 0.295
SPAS 9.57 + 153 9.06 + 1.72 9.18 + 2.04 0.282
MAS 9.96 + 245 6.85 + 231 8.90 + 2.54 0.000* 0.000* 0.147 0.011*
IAS 1135 + 3.00 902 £270 1061 + 273 0.032* 0.012* 0410 0.124
OAW 10.15 + 2.69 798 + 219 9.82 +338 0.013* 0.006* 0.654 0.047
VAL 5637 + 574 5543 + 470 5374 + 4.86 0.289

One-way ANOVA, Kruskal Wallis test, Bonferroni's post-hoc test (* : p < 0.05).
PNS = Posterior nasal spine, SPAS = Superior posterior airway space, MAS = Middle airway space, IAS = Inferior airway space, OAW = Occlusal airway

width, VAL = Vertical airway length.

Table 4. Comparisons of the pharyngeal airway according to sex

ex T-test Mann-Whitney U test
Male (n=36) Female (n=38)
Mean + SD (mm) Mean + SD (mm)
PNS-adl 2215 + 446 2252 + 4.02 0.701
PNS-ad2 16.10 + 3.99 16.59 + 3.15 0.558
SPAS 931+ 198 9.24 + 153 0.847
MAS 831 + 287 884 + 262 0.100
IAS 10.29 + 3.40 10.37 + 2.50 0.297
OAW 912 + 315 949 + 268 0.184
VAL 55.96 + 5.02 5455 + 531 0.119

T-test, Mann-Whitney U test.
No statistically significant difference between sex.

PNS = Posterior nasal spine, SPAS = Superior posterior airway space, MAS = Middle airway space, IAS = Inferior airway space, OAW = Occlusal airway

width, VAL = Vertical airway length.
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