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[Abstract] Objective This study aimed to explore the root length of maxillary and mandibular anterior teeth and
central incisor crown-root morphology in patients with high-angle skeletal Class II open bite, aiming to provide a refer-
ence for clinical treatment. Methods This study was reviewed and approved by the Ethics Committee, and informed
consent was obtained from the patients. CBCT images of eighty-one untreated patients (40 anterior open bite patients
and 41 normal overbite patients) with high-angle skeletal Class I malocclusion were selected before treatment. Dolphin
software was used to study the root length of maxillary and mandibular anterior teeth and central incisor crown-root mor-
phology, and the differences between the two groups were analyzed. Results There was no statistical significance in
the root length of maxillary lateral incisor and canine between the open bite group and the normal overbite group, signifi-

cant differences were found in the root length of maxillary central incisor (11.12 + 1.37) mm , mandibular central inci-
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sor (10.15 + 1.09) mm, mandibular lateral incisor (11.27 + 1.15) mm and mandibular canine (12.81 + 1.48) mm be-
tween the open bite group and the normal overbite group (P < 0.05). On the other hand, the two groups were significant-
ly different in crown-root morphology of the maxillary central incisor (1.10° + 3.62° vs. 4.53° + 2.30°, P < 0.01) but not
in the mandibular central incisor. Conclusion The root length of the maxillary central incisor, mandibular central inci-
sor, mandibular lateral incisor, mandibular canine in high-angle Class I open bite patients is shorter than that in high-
angle Class I normal overbite patients, and the long axis of the crown of the maxillary central incisor in high-angle
Class II open bite patients obviously deviates toward the labial side relative to the long axis of the root. The crown-root

angle is smaller, which is beneficial to torque control or adduction movement of the anterior teeth in high-angle Class II

open bite patients.

[Key words] high-angle; Class II malocclusion; orthodontics; anterior open bite; anterior teeth; root length;

crown-root morphology; cone-beam computed tomography
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a: sagittal plane. b: coronal plane. c: axial plane. d: to ensure the accuracy of the measurement, the enlarged and adjusted sagittal plane served

as the measurement plane. Three different colored lines represent different planes. Blue: axial plane. Red: sagittal plane. Green: coronal plane.

As shown in the figure, on the sagittal plane, the blue line passes through the midpoint of the CEJ line on the labial and lingual sides; on the

coronal plane, the blue line passes through the CEJ line and rotates the image on the axis plane to ensure that the intersection line between the

green line and the measured tooth is minimized. On the coronal plane, the red line passes through the midpoint of the incisal margin and the

apical point; and on the axial plane, the green line passes through the midpoint of the CEJ and the apical. CEJ: enamelo-cemental junction

Figure 1  Three-dimensional location of root length

Bl FRKER =4

Collum

Point A is the apical point, point B is the midpoint of the CEJ, point C is the CEJ of labial side,
point D is the CEJ of lingual side, point E is incisal margin, and AB line is the long axis of the root
(root length), and EB line is the long axis of the crown, the Collum angle is the intersection angle of
AB and EB extension lines. CEJ: enamelo-cemental junction

Figure 2 Diagram of root length and Collum angle measurement
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Table 1 Comparison of root length of maxillary and mandibular anterior teeth between open bite

group and normal overbite group X £5, mm

Tooth position Open bite group (n = 80) Normal overbite group (n = 82) P t

Maxillary canine 13.98 + 1.69 14.21 + 1.86 0.431 -0.789
Maxillary lateral incisor 11.59 + 1.36 11.76 = 1.13 0.381 -0.879
Maxillary central incisor 11.12 £ 1.37 11.69 + 1.60 0.017 -2.411
Mandibular canine 12.81 + 1.48 13.29 + 1.50 0.041 -2.058
Mandibular lateral incisor 11.27 £ 1.15 11.83 = 1.05 0.002 -3.226
Mandibular central incisor 10.15 = 1.09 10.70 = 0.99 0.001 -3.328

n: bilaterally homonymous teeth

®2 IFRASIERETRA LU Y Collum i 1Y HLAL

Table 2 Comparison of Collum angle of maxillary and mandibular center incisor between

open bite group and normal overbite group xES
Tooth position Open bite group (n = 80) Normal overbite group (n = 82) P ;
Maxillary central incisor 1.10 £ 3.62 331 +4.21 0.001 -3.547
Mandibular central incisor 4.53 +£2.30 4.26 +2.87 0.513 0.656

n: bilaterally homonymous teeth
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