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[Abstract] Objective To explore the characteristics and correlation of the chin and airway in females with skeletal
Class II mandibular retraction for reference for clinical diagnosis and therapy. Methods This study was approved by
the hospital Medical Ethics Committee. Forty cases of skeletal Class Il mandibular retraction adult females with aver-
age angle were selected as the research group, and sixty cases of skeletal Class | patients with average angle were se-
lected as the control group. Cone-beam computed tomography (CBCT) images for all subjects were analyzed using three-
dimensional modeling software. Measurements included the chin morphology, position, and upper airway morphology.
Results Compared with skeletal Class I patients, patients with skeletal Class II mandibular retraction had smaller an-
terior chin thickness, base bone volume, chin total volume, and larger chin angle, chin depression, chin curvature, and
alveolar area with statistically significant differences (P < 0.05). Gn-V, Gn-H, Po-NB distance, and facial angle were
smaller, and the Y-axis angle was larger in patients with skeletal Class I mandibular retraction with statistically signifi-
cant differences (P < 0.05). Upper airway total volume, transverse and sagittal diameter of the glossopharynx upper
boundary were smaller in patients with skeletal Class I mandibular retraction with statistically significant differences
(P < 0.05). The correlation analysis between the morphology and position of the chin and the morphology of the upper
airway in patients with Class II mandibular retraction showed that there was a negative correlation between chin angle
and laryngopharynx length in patients with Class Il mandibular retraction (r = —0.277, P < 0.01). There was a negative
correlation between Po-NB distance and palatopharyngeal length (- = —0.222, P < 0.05). Chin height (r = —0.261, P <
0.01) and basal bone area (r = =0.225, P < 0.05) were negatively correlated with the transverse diameter of the palato-
pharyngeal upper boundary. The minimum chin thickness (r = 0.245, P < 0.05), chin angle (r = 0.249, P < 0.05), and al-
veolar area (r = 0.213, P <0.05) were positively correlated with the sagittal diameter of the palatopharyngeal upper
boundary. Gn-V (r = 0.217, P < 0.05) and Po-NB distance (r = 0.208, P < 0.05) were positively correlated with the trans-
verse diameter of the glossopharynx upper boundary. Anterior chin thickness was negatively correlated with the sagittal
diameter of the laryngopharynx upper boundary (r = —=0.211, P < 0.05). Chin depression was negatively correlated with
the sagittal diameter of the laryngopharynx lower boundary (r = —0.237, P < 0.05). Chin curvature was positively corre-
lated with the transverse diameter of the laryngopharynx lower boundary (r = 0.231, P < 0.05). Conclusion Patients
with skeletal Class Il mandibular retraction exhibit thinner chins. The sagittal position of the chin is backward, and the
vertical position is upward. Patients with skeletal Class Il mandibular retraction have a narrow glossopharyngeal airway.
There is a correlation between the morphology and position of the chin and the morphology of the upper airway in pa-
tients with Class Il mandibular retraction.

[Key words] skeletal Class II; skeletal Class I ; mandibular retraction; adult females; cone beam computed to-
mography; chin; upper airway; malocclusion; orthodontics
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The straight line connecting B and Me is the L of the chin. Parallel
lines a and b of L at the most protruding points of the chin were
drawn, and vertical lines ¢ and d for L. passing through points B and
Me were drawn. Line c intersects with the front and rear boundaries
of the chin at points B and B’, respectively. Lines a, b, ¢, and d
form a rectangle with vertices C, C’, D, and D’, respectively. B: su-
pramental; Po: pogonion; Me: menton; L: long axis
Figure 1 Line distance measurement of chin morphology
in the lateral cephalogram of CBCT images
1 CBCT 3k MU (7 A v 2050 8 25 2 i il

@ Chin angle MP-L: a plane was created through Me, the upper
rear corner where the MP intersects with L. @ Chin curvature BPo-
L: an obtuse angle was formed by the line connecting point B and
point Po with L. @) Chin depression: the Id and Po were connected,
and the distance from point B to this line was measured. B: supra-
mental; Po: pogonion; Me: menton; Id: infradentale; MP: mandibular
plane; L: long axis

Figure 2 Method of measurement with the chin angle, chin

curvature, and chin depression in the lateral cephalogram of

CBCT images
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Green area S;: alveolar area. Yellow area S,: basal bone area of the
chin
Figure 3 CBCT images showing sagittal area measure-

ment of the alveolar and basal bone areas

B3 CBCT J MK ) A4 5 I 0050 i AR

The enamel bone boundary of the lower front teeth is the upper
boundary, and the perpendicular line passing through the left and
right mental foramen forms a horizontal plane to act as both the left
and right boundaries. a: the total volume of the chin was measured.
The line connecting the left and right mental foramen is parallel to
the horizontal plane and divides the chin into two parts. b and c:
above this plane is the volume of the alveolar process (b), and below
this plane is the volume of the base bone of the chin (c)

Figure 4 CBCT 3D reconstruction of chin volume measure-

ment

B4 CBCT =4 & R ZE A Fum &

@ HB 5 BE (Po-NB) : ¥ #2 S AR A5 N 5 B, ll & Po
FINB B @1 fA . FEUWES,
123 BARERSMET H W EAGE B
JEH, B R H A R HL, I R H (A
6a) , b IE VAR S /N AR S A A
B MR A e KRR AR L, I KRB W R
B LS (& 6b .6¢) -
1.3 “%itF7 %

fd F SPSS 22.0 AT Se it 3 B o 8 = BT R
56 IR 50 A i BCHE Y80« b 22 3208, R
TS7 A ¢ B B AT LU 3, ANAF B IR 2 43 A i s
FH A 8 CF 0 437 250, B U o 4 80 R, R A
Mann-Whitney U JE 280k 50 #5417 L AL, 2K H Pear-

A line H was drawn parallel to the FH through S, and a perpendicu-
lar line V was drawn to line H through point S. The vertical dis-
tance from the Gn to the two lines was measured, namely @ Gn-V
and @) Gn-H. @) Y-axis angle: the lower front angle where the line
connecting point S and Gn intersects with the FH. @ Po-NB: the
line where N and B connect, measuring the distance from Po to NB.
® FH-Npo: the lower corner of the intersection between Npo and
FH. S: sella; N: nasion; Po: pogonion; Gn: gnathion; B: supramental;
FH: Frankfort horizontal plane

Figure 5 Chin position measurement in the lateral cephalo-

gram of CBCT images
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The palatopharyngeal upper boundary: a
plane was created parallel to the FH
through the PNS; the glossopharynx up-
per boundary: a plane was created paral-
lel to the FH at the apex of the uvula;
the laryngopharynx upper boundary: a
plane was created parallel to the FH
through the vertex of the epiglottis; the

laryngopharynx lower boundary: a plane

was created parallel to the FH through the base point of the epiglottis. a: upper airway boundary (upper airway morphology of sagittal position );

b: measurement of the cross-sectional line distance of the upper airway (upper airway morphology of axial position ); c¢: measurement of the cross-

sectional area of the upper airway (upper airway morphology of axial position ). L: maximum sagittal diameter; W: maximum transverse diameter;

S: cross sectional area; FH: Frankfort horizontal plane; PNS: posterior nasal spine; H,: palatopharyngeal length; H,: glossopharynx length; H,:

laryngopharynx length; H: upper airway total length

Figure 6 Measurement of the upper airway morphology of sagittal and axial position using CBCT images

x1

B 6 CBCT J%K ) 4l ) 1 <GB T A &

PR IR T WS 47 8% 5 e T 8B E BRI At

Table 1 Comparison of chin morphology between patients with skeletal Class II mandibular retraction

and those with skeletal Class [

x+s/M(P,, P,)

Measurement items Skeletal Class [ (n = 60) Skeletal Class I (n = 40) 1z P

Chin height/mm 21.17 (20.21, 22.17) 20.84 (20.07, 22.42) -0.584¢ 0.559
Chin thickness/mm 14.56 = 1.60 14.15 + 1.33 1.337 0.184
Minimum chin thickness/mm 753 +1.12 7.49 +1.32 0.171 0.865
Anterior chin thickness/mm 4.32(3.85, 4.45) 3.90 (3.56, 4.57) -1.981° 0.048
Posterior chin thickness/mm 10.15 = 1.19 10.08 + 1.10 0.308 0.758
Chin angle/® 80.52 + 4.22 82.58 + 4.31 -2.373 0.020
Chin depression/mm 3.34 +0.63 3.69 £ 0.79 -2.453 0.016
Chin curvature/® 161.15 (158.65, 163.68) 163.10 (161.53, 164.28) 3.160° 0.002
Alveolar area/mm? 60.31 (54.74, 72.87) 68.09 (59.49, 81.41) 2.111° 0.035
Basal bone area/mm? 228.19 + 37.94 222.01 +38.21 0.796 0.428
Alveolar process volume/cm? 7.08 £ 1.27 7.07 £ 1.19 0.048 0.962
Basal bone volume/ cm? 7.00 = 1.20 6.12 + 1.11 3.687 <0.001
Chin total volume/ cm? 14.08 + 2.02 13.19 = 1.74 2.274 0.025

a: the statistical value Z using the Mann-Whitney U test

K2 EMEN TR EH S 1 2 BE B T

Table 2 Comparison of chin position between patients with skeletal Class Il mandibular retraction

and those with skeletal Class |

x+sIM(P,, P,)

Measurement items Skeletal Class 1 (n = 60) Skeletal Class II (n = 40) 17 P

Gn-V/mm 58.42 + 4.60 52.35 +5.99 5.425 < 0.001
Gn-H/mm 105.45 + 5.08 101.90 + 5.17 3.400 0.001
Y-axis angle/’ 61.31 +2.52 63.09 + 3.21 -3.099 0.003
Po-NB/mm 1.32(0.44, 2.04) 0.51 (0.00, 1.63) -2.299* 0.021
FH-Npo/*® 89.63 +2.54 86.21 +2.63 6.499 <0.001

a: the statistical value Z using the Mann-Whitney U test

OB B VT B, B T 2R S 4 R
F WS B A OC (r = -0.277, P <

0.01) , Po-NB I & 5 5w & B 5 M o¢ (r =

-0.222,P <0.05),
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Table 3 Comparison of the upper airway morphology between patients with skeletal Class II mandibular retraction

and those with skeletal Class [

x+s/M(P,, P,)

Measurement items Skeletal Class [ (n = 60) Skeletal Class Il (n = 40) [ P

Palatopharyngeal length/mm 27.71 + 3.15 27.20 + 3.07 0.794 0.429
Glossopharynx length/mm 18.44 + 450 19.18 + 4.68 -0.789 0.432
Laryngopharynx length/mm 13.38 (12.01, 15.23) 13.83 (12.00, 15.35) -0.039° 0.969
Total length/mm 59.66 + 3.63 59.88 + 4.80 -0.268 0.789
Total volume/ cm? 21.55 + 6.01 18.66 + 5.88 2.380 0.019
Minimum area/mm? 212.70 + 72.71 186.58 + 82.50 1.667 0.099
Transverse diameter of the palatopharyngeal upper boundary/mm 36.55 +5.75 36.99 + 5.82 -0.376 0.708
Sagittal diameter of the palatopharyngeal upper boundary/mm 2342 +2.86 24.14 + 3.41 -1.137 0.258
Cross—sectional area of the palatopharyngeal upper boundary/mm? 615.35 (547.24,712.92) 646.02 (551.39, 727.63) 0.830* 0.406
Transverse diameter of the glossopharynx upper boundary/mm 29.05 + 5.26 26.76 + 5.52 2.084 0.040
Sagittal diameter of the glossopharynx upper boundary/mm 14.45 £ 3.51 12.56 + 4.49 2.104 0.038
Cross—sectional area of the glossopharynx upper boundary/mm? 359.01 (255.61, 430.87) 304.83 (170.33, 418.57) -1.914° 0.056
Transverse diameter of the laryngopharynx upper boundary/mm 31.02 +2.82 30.53 + 3.46 0.781 0.437
Sagittal diameter of the laryngopharynx upper boundary/mm 13.97 + 3.49 13.04 + 3.64 1.287 0.201
Cross—sectional area of the laryngopharynx upper boundary/mm? 344.59 + 114.29 323.43 + 105.31 0.936 0.352
Transverse diameter of the laryngopharynx lower boundary/mm 34.41 (33.11, 36.34) 35.23 (33.29, 36.54) 0.799¢ 0.425
Sagittal diameter of the laryngopharynx lower boundary/mm 14.41 £ 2.32 14.28 + 3.15 0.222 0.825
Cross—sectional area of the laryngopharynx lower boundary/mm? 351.64 + 81.10 353.11 +90.63 -0.085 0.932

a: the statistical value Z using the Mann-Whitney U test
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