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The purpose of this retrospective study was to evaluate the pharyngeal airway width according to the vertical facial type
in Korean children in the developmental stage.

In total, 101 participants aged 7 - 11 years were selected and divided into three groups based on the mandibular plane
angle. The size of pharyngeal airway width was assessed using lateral cephalograms. The data were statistically analyzed
using one way ANOVA test and independent t-test.

The vertical growth group showed significantly narrower nasopharyngeal and upper oropharyngeal airway width than
that in the normal and horizontal growth groups. Lower nasopharyngeal airway width was the widest in the horizontal
growth group and the difference was statistically significant. The vertical oropharyngeal airway space was significantly
smaller in girls when compared to boys, and no distinct difference was observed between horizontal airway width of the
sexes.

The results from this study indicate that patients with vertical facial growth pattern had less pharyngeal airway width than
the patients with normal and horizontal facial growth patterns.
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Table 1. Cephalometric landmarks and descriptions ogt
=
Landmark Description r_ll':n]
S Midpoint of sella turcica 0%
o Al
N Most anterior point on frontonasal suture I
ox
Ba Lowermost point on anterior margin of foramen magnum ok
d
A Most concave point of anterior maxilla
B Most concave point on mandibular symphysis
PNS Posterior nasal spine; posterior limit of bony palate
Go Most posterior inferior point on angle of mandible
Me Most inferior midpoint of the chin on the outline of the mandibular symphysis
Pg Most protrusive point of retrognathion
HP Point of intersection of line from midpoint of line Ba—S to PNS on the posterior pharyngeal wall
BP Point of intersection of posterior pharyngeal wall and line PNS-Ba
SPPW Point of intersection of line from soft palate center perpendicular to posterior pharyngeal wall
SPW Point of intersection of line from soft palate center perpendicular to posterior pharyngeal wall on the
posterior margin of soft palate
U The tip of the uvula
UPPW Foot point of perpendicular line from point U to posterior pharyngeal wall
PPTW Point of intersection of posterior pharyngeal wall and extension of line Pg-Go
PgT Point of intersection of postero—dorsal tongue surface and extension of line Pg-Go
Bt Most posteroinferior point on the base of the tongue
PBt Foot point of perpendicular line from point Bt to posterior pharyngeal wall

HPARAARA A& A3} A point-Nasion-B point (ANB)  HWHZo] 41.0° oAl Hol= ZF 1A AAH(Vertical
ZYe7F20° o1, 40° Pk Holm SR 1. growth group), e st} HHZ0] 330 ° HRkE B
go] gl= AotE sl ol whah Al o2 55 o= 4983 A (Horizontal growth group)ell g
thFig. 2). ¥ oksY A3 ”P‘é}oﬂ e AtollA g g

2Rl sl zo] 37,0 + 4.0 ° Y AL TEstof?

SRR gt SHtEHZHSN-GoMe; Flg &7 2)71=9 7 g7t

2 2ot zio] 3307 o4, 410° "HE B 7|Eo] 2 WIS 3t AL S FHHIARAAL
oli= 4 4 (Normal growth group), v 512F  Aoj|A] o] Fo|F o FRAS R = o|H 2] AFE

rﬁ

ﬂki'
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Figure 1. Cephalometric landmarks Figure 2. Angular measurements used in this study. 1.
ANB, 2. Mandibular plane angle.

TR0, ARGE AEHL Fig. 1] YERYOH,  ES YERAS BRI metbA 3712 4] 7| A
Table 10 7|&5I9ith 71k 2749 B7F sl 671 S4ke] Zo] A= Blushr| s LeeiA] EARE(one-
ARl W 1719] 291 WS Eolok= 7709 way ANOVA)T} ARF- A% O 2 Bonferroni corrections
Zo)E el ¥552 S35 tHFig. 3, Table 2).  AAIGIoH, o) W& 7% A&4ke] Zo] A& B|is}
7] 9J5ll independent t-test= F-4151Tt.

3) TEA | AlF e

Sk 9] RAR} dV gAY SEFFIAMAARIE B
% AST 5 B AFEE Bl s 2| 1L AR
7 QA ' AR 1084 A7gsto] EARE A1
St 2= 574kl tiste] 2AF W Al =Sl intra- 1. O QSN £
class correlation coefficient(ICC) &< 7ot W, I

T 0.87 oJAfo= YR % 101989 ot Ao 2 AAEleH, o] F

Hok= 53(52.5%), oJol= 4878 (47.5%)°1 ALt Aty

4 A A4 g9 Bt A2 9,694 o1, =21 A Qb Fefjof w2t
EARAL 922 SPSS 25.0(BM, USAZE Al 35}

A MY Fow ERSIGE W, 1377, I 33%, I
t}. Shapiro-Wilk testS &3] 7|2 A5 Hpgo] G 3179 BEE EtHTable 3). Al Fd 742 o AP
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Table 2. Definition of the linear measurements 091_;"

=

Nasopharynx (mm) r_II?'ﬁ

1 HP-PNS Distance between HP and PNS O\Z‘

2 BP-PNS Distance between BP and PNS R;
N

Oropharynx (mm) gﬂ
d

3 SPW-SPPW Distance between SPW and SPPW o

U-UPPW Distance between U and UPPW

5 PgT-PPTW Distance between PgT and PPTW

6 Bt-PBt Distance between Bt and PBt

7 TAL Vertical airway length, distance between HP and Bt

Table 3. Distribution of the subjects

Characteristic
Gender N (%)
Male 53 (52.5)
Female 48 (47.5)
Vertical facial types N (%)
Normal (Group |) 37 (36.63)
Vertical (Group 1) 33(32.67)
Horizontal (Group ) 31(30.69)
Figure 3. Linear measurements used in this study. 1. HP-PNS,
2.BP-PNS, 3. SPW-SPPW, 4. U-UPPW, 5. PgT-
PPTW, 6. Bt=PBt, 7. TAL.
Table 4. Distribution of age according to skeletal pattern
Group | Group 1 Group Il Total pvalue
Age (Year) 9.95+120 961+152 948+129 960+ 134 0334
Mean = SD

p value from one-way ANOVA test
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Table 5. Comparisons of the pharyngeal airway according to vertical skeletal patterns

Group | Group I Group Il
Variables Mean + SD Mean + SD Mean £ SD pvalue
(mm) (mm) (mm)
HP-PNS 13.92 £2.55° 11.97 £2.3% 15.35£2.64° (0.001
BP-PNS 19.71£3.18 17.64+381° 21.84+2.44° {0.001
SPW-SPPW 11.38+1.68° 9.99+1.69 1223+1.26° (0.001
U-UPPW 1024 £1.29° 9.10£1.24° 10.94 +1.35° (0.001
PgT-PPTW 10.74£2.43 11.43+2.63 1199245 0.126
Bt-PBt 11.77+£2.62 1226 +3.49 13.63+3.90 0.069
TAL 51.58£5.54 52.18£5.90 53.32+£5.39 0439

pvalues from one—way ANOVA test followed by Bonferroni post hoc analysis
a,b,c : Different letters indicate significant differences by Bonferroni's post-hoc test

Table 6. Comparisons of the pharyngeal airway according to sex

Male Female
Variables Mean £ SD Mean £ SD pvalue
(mm) (mm)
HP-PNS 14.09 +£2.63 13.32+3.05 0.172
BP-PNS 20.21 £ 3.6 19.11£3.51 0.123
SPW-SPPW 11.12£1.75 11.26+1.86 0.705
U-UPPW 9.93+1.48 1025+ 1.48 0.280
PgT-PPTW 11.05+2.62 11.68 £2.42 0214
Bt-PBt 12.41+3.83 12.60+2.89 0.780
TAL 53.68£5.48 50.80 £ 5.35 0.009

p values from independent t-test

2 BAHLE FOR Kol & HolA] tthTable 3,4). 7t §-23t Ajo]7}F &= A] QIokouk BP-PNS&= [+

B} IZolA feJotA & A o= eyt

2. X Ot HEHo]| (2 7= ZZ HIt &R TRIFY 71 £H(SPW-SPPW, U-UPPW)Z 1T

o] 143 et F2 E4L H3loH o= B
FAA ot o] W2 7Eo] ZAHS Hlwet dxy, Hog {OF Ao|gitk MY A AF E4L2 1

H]Q15%9] 7] %= ZA(HP-PNS, BP- PNS)— [0l foJol wHT & A= HAE oL SAXCE FofH|sHA|

Al Z2 02 epdt, HP-PNSO] 4% 139 7 & 4%tch

.
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