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ABSTRACT Objective: To compare the changes of maxillary and mandibular anterior teeth fracture before and after orthodontic
treatment with extraction of the first premolar. Methods: We selected 240 anterior teeth from 20 patients who had their first premolars
extracted and received orthodontic treatment in our hospital from January 2020 to January 2023, including 40 upper central incisors, 40
upper incisors, 40 upper canines, 40 lower central incisors, 40 lower incisors, and 40 lower canines. We compared the changes in the
incidence of bone defects in each tooth position, patient, and the upper and lower anterior teeth before and after orthodontic treatment.
Results: Before treatment, the most severe degrees of bone cracking, bone fenestration, and bone defect were as follows: lower canine,
lower incisor, and lower incisor; After treatment, the most severe degrees of bone cracking, bone fenestration, and bone defect were as
follows: lower central incisor, lower lateral incisor, and lower central incisor. Except for the upper central incisor and upper canine, there
was a statistically significant difference in the incidence of bone cracking before and after treatment for other anterior teeth; There was a
statistically significant difference in the incidence of bone fenestration among upper central incisor, upper lateral incisor, and upper
canine before and after treatment; There was a statistically significant difference in the incidence of bone defects between the upper central
incisor, the upper central incisor, and the lower central incisor before and after treatment. Before treatment, 40.00% of patients (8/20) had
alveolar bone cracking, 90% (18/20) had alveolar bone fenestration, 95% (19/20) had defects (cracking or fenestration), and 40% (8/20)
had two types of defects (fenestration combined with fenestration). After treatment, 100% of patients (20/20) had alveolar bone cracking,
100% of patients (20/20) had alveolar bone fenestration, 100% of patients had defects (cracking or fenestration) (20/20), and 100% of
patients (20/20) had two types of defects (fenestration combined with fenestration). Before and after treatment, the main bone defects in
the maxillary and mandibular anterior teeth were bone fenestration and bone cracking, and the incidence of bone cracking and bone
defects significantly increased compared to before treatment, with a statistically significant difference (P<0.05). The incidence of bone
fenestration did not significantly change compared to before treatment, with no statistically significant difference (7>0.05). Conclusion:

Before and after orthodontic treatment with extraction of the first premolar, the risk of bone cracking in other anterior teeth, except for the
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upper central incisor and upper canine, increases. Attention should be paid to the prevention of bone cracking during orthodontic treat-

ment.
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Table 1 Comparison of the incidence of bone defects in each tooth position before and after treatment

Bone cracking(%) Bone fenestration(%) Bone defect(%)
Before treatment After treatment Before treatment After treatment Before treatment After treatment
Upper central incisor 10 20 10 30 20 50
Upper incisors 10 55 30 15 40 70
Upper canines 5 30 40 15 45 45
Lower central incisor 15 95 25 20 40 100
Lower incisors 20 65 45 50 65 85
Lower canines 25 55 30 30 55 85
Total 14.17 53.33 30 26.67 44.17 72.5
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Table 2 Comparison of the incidence of bone dehiscence bone opening window in patients before and after treatment

Cracking or opening Cracking and window

Bone cracking(%) Bone fenestration(%) ) .
windows(%) opening(%)
Before treatment 40 90 95 40
After treatment 100 100 100 100
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Table 3 Comparison of the incidence of maxillary and mandibular dental bone defects before and after treatment

Maxillary anterior teeth

Mandibular anterior teeth

Bone cracking(%) Bone fenestration(%) Bone defect(%) Bone cracking(%) Bone fenestration(%) Bone defect(%)
Before treatment 4 21 25 16 28 44
After treatment 28 17 40 68 28 92
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