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[ Abstract ] Objective To analyze the correlation between skeletal vertical patterns and mandibular dental arch

width, basal arch width and the dental buccolingual inclination of patients with skeletal Class I . Methods The CBCT
data of 62 skeletal Class I malocclusion patients were collected and divided into a high-angle group with 19 cases, a
mean-angle group with 22 cases, and a low-angle group with 21 cases according to the GoGn-SN angle. Mandible 3D re-
construction of the three groups was performed using Dolphin software, and dental arch widths, basal arch widths and
buccolingual inclination of canines, first premolars and first molars, were measured and statistically analyzed respective-
ly. Redults Mandibular dental arch width showed no significant difference among the three groups (P > 0.05). The
basal arch widths of mandibular canines and first premolars in low-angle group were larger than those in the other

groups (P <0.05). The buccolingual inclinations of mandibular canines and first premolars in high-angle group were
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larger than those in the other groups (P < 0.05). The buccolingual inclination and basal arch width of the first molars
among the three groups showed no significant differences (P > 0.05). Pearson correlation tests showed that the basal
arch widths of mandibular canines and first premolars were negatively correlated with GoGn-SN angle. Excluding the in-
fluence of dental arch width and basal arch width, there was still a significant positive correlation between the buccolin-
gual inclination of mandibular canines and first premolars and the GoGn-SN angle (P < 0.05). Conclusion The width
of the basal bone arch between different skeletal vertical patterns mainly differs in the canine segment and the premolar
segment, and the difference in the buccolingual inclination of the teeth is mainly to compensate for the difference in the

GoGn-SN angle. In clinical practice, individualized therapy should be adopted according to the differences to achieve

the long-term efficacy of correction.

[Key words] skeletal Class I malocclusion; vertical facial pattern; mandible; basal bone; arch width; buc-

colingual inclination; CBCT; three-dimensional measurement
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a-c: anteroposterior and lateral calibration is performed through the FH plane; d: transverse calibration is performed according to the bilateral

root of the zygoma points; FH plane: Frankfort horizontal plane
Figure 1  Orientation of CBCT images
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a: locate the axial center of the clinical crown (FA); b: taking DW3 (indicated as the red arrow line segment) as an example, the den-

tal arch width is distance between the FA points of the homonym teeth, DW3: distance between FA points of the canines on both

sides of the mandible

Figure 2 Measurement of the dental arch width
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a: locate the apical point on the transverse plane; b: locate the apical point on the sagittal plane; c: taking BW6 (indicated as the

red arrow line ) as an example, the basal arch width is the distance between the points with which the line through the apical
points of the homonym teeth on the coronal plane intersects the outer surface of the jaw; BW6: distance between apical points of
the first molars on both sides of the mandible

Figure 3 Measurement of the basal arch width
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a: locate the center of the anatomical crown on the transverse plane; b: locate the center of the anatomical crown on the sagittal plane; c: taking

BL6 (indicated as the red arrow line segment) as an example, the dental buccolingual inclination is the angle between the sagittal plane and the

line through the center of anatomical crown and the center of dental cervix on the coronal plane; BL6: the buccolingual inclination of first molars

Figure 4 Measurement of the buccolingual inclination
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Table 1 ~ Comparison of the mandibular dental arch widths or the basal arch widths of different skeletal vertical patterns in patients

with skeletal Class I malocclusion xX+s,mm
Groups n DW3 DW4 DW6 BW3 BW4 BW6
Mean-angle group 22 29.84 + 1.27 39.25 + 1.37 54.88 + 1.69 35.67 +2.82 43.29 + 1.47 67.11 + 1.78
Low-angle group 21 28.95 + 1.25 39.35 + 1.68 55.02 + 1.87 37.39 + 2.60" 45.02 +2.37" 67.94 + 2.36
High-angle group 19 29.29 + 1.49 39.42 + 1.33 55.48 + 1.43 35.28 + 2.60” 42.69 +3.13” 66.89 + 2.05
F 2.442 0.068 0.708 3.622 5.273 1.486
P 0.096 0.934 0.497 0.033 0.008 0.235

1): compared to the mean-angle group, P < 0.05;2): compared to the low-angle group, P < 0.05; DW3: distance between FA points of the canines on both
sides of the mandible; DW4: distance between FA points of the first premolars on both sides of the mandible; DW6: distance between FA points of the
first molars on both sides of the mandible; BW3: distance between apical points of the canines on both sides of the mandible; BW4: distance between api-

cal points of the first premolars on both sides of the mandible; BW6: distance between apical points of the first molars on both sides of the mandible
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Table 2 Comparison of the mandibular buccolingual

inclinations of different skeletal vertical patterns in patients

with skeletal Class | malocclusion xxs,°

Groups n BL3 BL4 BL6

Mean-angle group 22 463=+1.09 5.85 £0.97 1423 +2.80
Low-angle group 21 422+:1.02 557+ 1.19 14.13 £ 3.07

High-angle group 19  7.88+223"  11.35+1.68" 15.09 +3.79
F 34.34 124.90 0.53
P <0.01 <0.01 0.59

1): compared to the mean-angle group, P < 0.05;2): compared to the low-
angle group, P < 0.05; BL3: the buccolingual inclination of mandibular
canines; BL4: the buccolingual inclination of first premolars; BL6: the

buccolingual inclination of first molars
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Table 3 Pearson correlation analysis of the GoGn-SN angle
with mandibular transverse width or dental buccolingual

inclination in patients with skeletal Class I malocclusion

Measuring project r P

DW3(mm) 0.013 0.922
DW4(mm) 0.017 0.897
DW6 (mm) 0.161 0.212
BW3(mm) -0.291 0.022
BW4(mm) -0.427 0.001
BW6(mm) -0.187 0.146
BL3(°) 0.670 <0.001
BL4(°) 0.851 <0.001
BL6(°) 0.086 0.506

DW3: distance between FA points of the canines on both sides of the
mandible; DW4: distance between FA points of the first premolars on
both sides of the mandible; DW6: distance between FA points of the
first molars on both sides of the mandible; BW3: distance between api-
cal points of the canines on both sides of the mandible; BW4: distance
between apical points of the first premolars on both sides of the mandi-
ble; BW6: distance between apical points of the first molars on both
sides of the mandible; BL3: the buccolingual inclination of mandibular
canines; BL4: the buccolingual inclination of first premolars; BL6: the

buccolingual inclination of first molars
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Table 4  Partial correlation analysis between buccal lingual
inclination of teeth and GOGN-SN angle in patients with

skeletal Class | malocclusion

Partial correlation

Measuring project

R P
BL3(°) 0.635 <0.001
BL4(°) 0.842 <0.001
BL6(°) 0.104 0.429

The width of dental arch and the width of basal bone arch in the same

dental position were taken as covariables
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