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[Abstract] Objective To investigate the three-dimensional morphological characteristics of the upper airway in
children and adolescents with skeletal class Il malformation and to explore the relationship between craniofacial struc-
ture and upper airway morphology. Methods Ninety cases of malocclusion aged 3-18 years were collected. In addi-
tion, 45 cases of type I and type Il were classified into three age groups with 15 cases in each group: 3-6 years old, 7-
12 years old and 13-18 years old. CBCT was taken, and the scanning data of CBCT were reconstructed by the third-par-
ty software Invivo 5. The volume, minimum cross-sectional area, height and the ratio of sagittal diameter to transverse di-
ameter at the minimum cross-sectional area of each segment of the upper airway were measured. The difference of the
upper airway between skeletal class I and skeletal class Il in each age group was analyzed and compared by group ¢
test. Results No significant differences in the upper airway indexes were noted between skeletal class I and skeletal
class I (P > 0.05) in the 3-6 years old group. In the 7-12 years old group, the total volume of skeletal class Il upper
airway (16.25 + 3.69 cm’), nasopharyngeal segment (2.39 + 0.90 c¢m’), and palatopharyngeal segment (5.24 + 1.14 cm’)

were reduced compared with the total volume of the skeletal class I upper airway (20.98 + 6.25 cm’) , nasopharyngeal
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segment (4.21 + 1.09 cm’), and palatopharyngeal segment (8.18 + 2.02 cm’), respectively, the differences were statisti-

cally significant (tviu = 2.526, tvuee = 4.999, tvpau. = 4.908, P < 0.05). In the 13-18 years old group, only nasopharyngeal

segment volume (3.83 = 0.90 cm®) was reduced in skeletal type I (4.69 = 1.34 cm’); the difference was statistically sig-

nificant (¢ = 2.053, P < 0.05). Conclusion Age is an important factor affecting the morphology and structure of upper

airway in skeletal Il malocclusion.
[Key words] Upper airway; Skeletal class Il occlusion;

structive sleep apneahypopnea syndrome

HYEIZR5F th T EAUEH AR BT UL 7
i BERIEIUE AT S BR TR R R A5 S L
1451 2 BE AL BRAE R 2 A, 38 AT RE 23 51 0
A5 L P T 2 R A AR AT FRIT, AT 45 4
5 B AGE Z 18] R PRI T A5 B BOR B2 22 1Y
K AH A B T I 2RgmaL, X T
I 251 v 24 9 b OE S5 R R AR S 5 HL 32 24
WA B . H#EJE R CT (cone beam computed to-
mography , CBCT) FH T~ 41 4 fisf [B] 461 75 559 591 &2 {1
AR ARA ] B AR A0, )2 B T H R I PR R
A 5T A CBCT Fl Invivo 5 = 4k 5 & 7 AR HL
B 3 ~ 18 % B I S A e W 12 J8 35 10 B 254 22
S, 1A 2w i B AR B SOE I RS R Y
U PR A B0 , T A i A2 5 MR E
2 45 K B0 AH B 52 iR ML), Ay XE R A i PR 2T
a0 AR A R B IR AR S AR

1 #ERITATE
1.1 AR %

M 20154E 9 H—2017 4 10 A 78RR AR
= BE 1 i 1E B R I2 1 B Th ™ A i BR A A bR
TE IR 5 % 52 2L 90 f41], 2 A 5] 1) 1 R 43 i 49
3~6% T~12% 13~ 18 % 340, 5i4H 30 4] , 4
AR T S E AR 26 45 1S il (e 1 ~
%®3). A RELNET AR EEZARRITIEE
FE . K8t #5550 4N AR ).
AT (SN-MP) 22 S ¥ T8 it 5 L

Py ABRAE : DAER 3 ~ 18 %, B Ll MH I ; @
DU 5 ) B 1 B 2 41 (26° < SN-MP < 38°) ;
@ B Pk 25 5% F (ANB<0.7°) , B 1 T 25485 4
(0.7° < ANB < 4.7°) ; @ JCIEWIAYT S s © LIRS
RS 2A YT S DT8P A | TG Bk
PRAE K R R AR K ; @To it IR S5 0 R R
2 QT8 R Ge kB s 5 A0 TG 1 FB IR R | 2 T ik
ANFHR

Malocclusion;  Cone beam computed tomography;  Ob-

R 3~ BAFRRAIENE T ME TR M2 A
Table 1~ Sample distribution of skeleton class 1 and class Ill

in the age group of 3-6 years X*s

HORR R P e) R (F)  ANB(°)  SN-MP(°)
HVE 24555 (9/6) 493+0.80 -041+1.27 3576+3.19
BT 255 (9/6) 473088 4.17+1.08 3752193
Ll ACAE 0 -0.650 10.644 1.829
P1H 0.645 0.521 < 0.001 0.870

R2 T~ 128 4R AL TE T A A I 28 35 73 A

Table 2 Sample distribution of skeleton class [ and class Il

in the age group of 7-12 years X*s
HEAR A PR (F L) AR (S ANB(°) SN-MP(°)
B RS (9/6) 9.80 = 1.47 -1.022 + 1.705 36.33 + 3.65
Bk T RS (8/7) 1000+ 1.69  278+0.79 36.46+2.86
RS 0.500 0.345 7.847 0.112
Pi 0.136 0.732 <0.001 0.912

R3 13~ I8HAEMWRALEYE T A EE I 2R 8 5 70 A

Table 3 Sample distribution of skeleton class I and class IIl

in the age group of 13-18 years xXxs
it PERI (/) AFR(H) ANB(°)  SN-MP(°)
VTS5 A (10/5) 1540 + 1.64 —2.60 =2.10 33.54 + 3.74
B T A FR (7/8) 1520 +1.90 3.14 +1.16 35.60 +2.63
ol 1222 -0.309 9.265 1.747
PAd 0.231 0.760 < 0.001 0.092
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Figure 1  Adjustment of three-

dimensional coordinate axes
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Figure 2 Segments of upper airway , total volume and minimal area of

upper airway
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Table 4 Measurements of skeleton class I and Il in the age

group of 3-6 years xXxs
LI H IS IES tfH P1H
Vi (em’) 9.94 + 471 9.72 +2.91 -0.155  0.878
V 5k (em’) 1.21 £ 0.65 1.46 + 0.71 1.015 0319
V5 (em’) 3.52 + 1.50 3.03 +1.27 -0.964 0.343
Vi (em®) 2.53 + 1.50 2.44 + 0.96 -0211  0.835
Vi (em’) 2.67 + 1.62 2.79 + 1.24 0216  0.830
H /& (mm) 56.07 = 5.39 56.62 + 4.99 0293  0.772
H & (mm) 7.99 + 2.56 7.17 + 1.96 -0.991  0.330
HJF5 (mm) 20.01 +2.12 19.98 + 3.14 -0.029 0977
H7 (mm) 13.12 = 2.17 13.76 = 4.11 0.533  0.598
H I (mm ) 14.66 = 2.05 15.87 = 1.65 1.786  0.085
Amin(mm®)  85.59 +20.98  88.74 + 27.32 0.354  0.726
L& (mm) 797 +2.32 7.60 + 1.62 -0.224  0.825
L## (mm) 16.06 + 5.27 13.62 + 5.95 -1.185  0.246
LA/ LK 229 +1.19 1.93 + 1.07 -0.862  0.396

RO 13~ I8 HAFRRA EE T JSHE 1 28250 L%
AN S

Table 6 Measurements of skeleton class I and III in the age

group of 13-18 years X*s
35 H 12 JIIES fE PE
V& (em®) 2850 £7.27 30901272 -0.635  0.531
V & (em®) 4.69 + 1.34 3.83 +0.90 2053  0.049
Vf# (em’) 9.87+299  1127+580 -0.835 0411
Vi (em?) 7.81 = 3.09 8.18+4.58  -0258  0.798
Vi (em®) 6.48 + 1.41 7.62+325  -1255 0.225
H & (mm) 80.80 + 6.96  81.44 +850  -0.227  0.822
H & (mm) 1323 £321  12.87 £3.46 0.294  0.771
H /% (mm) 2573 £3.92 2656+337 -0.622 0.539
H % (mm) 2099 +3.37  18.62 + 4.87 1.548  0.133
H I (mm) 21.10+3.54  2343+389 -1.720  0.096
Amin(mm*) 23578 £ 89.63 215.72 £89.67  0.613  0.545
L% (mm) 11.94 +4.19  10.81 =3.70 0.782  0.441
LA# (mm) 22.83+7.18  22.61 +7.89 0.083  0.935
L&/ LK 2.11 + 0.84 228+0.86 -0.547  0.589
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Table 5 Measurements of skeleton class I and III in the age

group of 7-12 years X*s
I 350 H I m2E 8 P1E
Vi (em’) 2098 £ 625  16.25 + 3.69 2.526 0.017
V &k (em’) 421 +1.09 2.39 + 0.90 4999 <0.001
VJiZ (em?) 8.18 +2.02 524 + 1.14 4908 < 0.001
Vi (em') 5.55+3.13 4.46 + 1.64 1.191 0.247
Vi (em®) 4.70 £ 1.47 4.15+1.25 1.102 0.280
H & (mm) 68.58 +8.24 7071 +540  -0.835 0.411
H 5 (mm) 9.42 + 1.35 9.61 +2.11  -0.294 0.771
H % (mm) 22.45+358  2491+3.02  -2.039 0.051
H 7 (mm) 17.41 £3.60 1750 £4.81  -0.058 0.955

H 5 (mm ) 18.80 + 2.81 18.92 + 3.39 -0.107 0.916
Amin(mm’)  163.04 £ 91.86 160.37 = 69.11 0.090 0.929

L& (mm) 9.85 + 3.29 8.49 + 3.05 1.174 0.250
LA (mm) 17.57 + 7.61 2138 +£7.04  -1.424 0.165
L&/ L& 1.99 = 1.00 3.00+1.74  -1.950 0.061
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