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[Abstract] Objective To compare the tooth drift differences between different types of patients after orthodontic ex-

traction for 1.5 months (45 days) without return to the clinic on time for some reasons. Methods This study has been
reviewed and approved by the Ethics Committee, and informed consent has been obtained from patients. A total of 84
patients had bilateral premolars extracted but were not bonded the bracket for some reasons. The upper and lower jaw
dental models were cast, scanned, and reconstructed in 3D. Patients were divided into 12 groups based on extraction po-
sitions (first premolar or second premolar), jaw types (maxilla or mandible) and vertical facial types (average angle, high
angle, or low angle). Multivariate analysis of variance was used to analyze the changes in the following five indicators in
different types of patients who were interrupted for 1.5 months after extraction: anterior tooth crowding, width between
canines, width between first molars, tooth extraction space, and overbite of anterior teeth. Results The tooth extraction

position, jaw type and vertical facial type had an effect on the reduction in tooth extraction space and anterior tooth
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crowding before and after the sudden emergent state (1.5 months after tooth extraction) (P < 0.001), and the tooth extrac-
tion position and vertical facial type had an effect on the increase in anterior tooth overbite (P < 0.001). The drift of bi-
lateral adjacent teeth was greater in patients with first premolars extracted than in those with second premolars extracted
(P <0.001), and the drift of bilateral adjacent teeth in the maxilla was larger than that of the mandible (P < 0.001). The
drift of bilateral adjacent teeth in patients with high angles was more obvious than that of patients with average angles
and low angles (P <0.001). Conclusion For orthodontic patients who have maxillary tooth extraction, first premolar

extraction, and even high angles in the vertical facial type, the bilateral adjacent teeth are easier to drift, orthodontic

treatment should be carried out soon after extraction, and attention should be given to anchorage control.

[Key words] physiological drift; orthodontics; tooth extraction; first premolar; second premolar; vertical fa-

cial type; digital intraoral scanning; 3D imaging
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a: diagrammatic sketch of the measurements of the width between the canines and the central pits of the first molars, A & B: the cusps of the ca-

nines, C & D: the central pits of the first molars, the distance between A and B is the width between the canines, the distance between C and D

is the width between the first molars; b: diagrammatic sketch of the measurement of extraction space, E: the mesial most protruding point of the

distal tooth; F: the distal most protruding point of the mesial tooth, the distance between point E and F is the extraction space

Figure 1  Schematic diagram of digital 3D model landmark measurement of patients with interrupted orthodontic treatment after

tooth extraction
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Table 1 Tooth drift of different types of patients with interrupted orthodontic treatment after tooth extraction X s
Reduction of tooth Reduction of width Reduction of width Reduction of anterior
Group n
extraction space/mm between canine teeth/mm between first molars/mm  tooth crowding/mm

3.67 + 0.56 0.63 £ 0.34 0.56 +0.12 5.34 £ 0.67
First premolar+maxillary+high angle 12

(P <0.001) (P =3.216) (P =0.925) (P <0.001)

1.78 £ 0.95 0.64 £ 0.52 0.47 + 0.08 397 £0.35
First premolar+maxillary+average angle 19

(P <0.001) (P =2.158) (P =1.088) (P <0.001)

0.85 +0.73 0.57 £ 0.12 0.59 + 0.16 242 +£0.22
First premolar+maxillary+low angle 13

(P <0.001) (P =0.864) (P =0.347) (P <0.001)

2.05 £0.46 0.46 + 0.35 0.54 £ 0.07 4.04 +0.31
First premolar+mandible+high angle 12

(P <0.001) (P =1.645) (P=0.292) (P <0.001)

0.75 + 0.38 0.67 = 0.17 0.67 = 0.08 3.12£0.25
First premolar+mandible+average angle 19

(P <0.001) (P =2.537) (P =1451) (P <0.001)

0.32 £ 0.43 0.32 + 0.09 0.49 +0.21 2.01 £0.43
First premolar+mandible+low angle 13

(P < 0.001) (P = 1.905) (P = 2.855) (P < 0.001)

2.14 +£0.53 0.46 + 0.21 0.38 £ 0.12 4.15 £ 0.36
Second premolar+maxillary+high angle 12

(P <0.001) (P=0.837) (P =3.097) (P <0.001)

0.71 £ 0.24 0.56 + 0.17 0.45 +0.10 2.87 +0.38
Second premolar+maxillary+average angle 14

(P <0.001) (P =0.366) (P=0.184) (P <0.001)

0.23 £ 0.08 0.24 + 0.07 0.53 +0.07 221 £0.47
Second premolar+maxillary+low angle 14

(P <0.001) (P =3.228) (P =1.098) (P <0.001)

1.34 £ 0.15 0.81 £ 0.15 0.66 + 0.04 2.79 £ 0.44
Second premolar+mandible+high angle 12

(P <0.001) (P =0.836) (P =0.656) (P <0.001)

0.34 £ 0.07 0.58 £0.11 0.53 +0.11 2.06 +0.42
Second premolar+mandible+average angle 14

(P <0.001) (P =0.285) (P =0.765) (P <0.001)

0.16 £ 0.02 0.12 £ 0.03 0.48 +0.12 1.86 £ 0.21
Second premolar+mandible+low angle 14

(P <0.001) (P =0.143) (P =0.569) (P <0.001)

P value: immediate vs. 45 days after extraction (interruption of orthodontic treatment)
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Table 2 Increase of anterior overbite in different types of
patients with interrupted orthodontic treatment

after tooth extraction x*s

Increase of anterior

Group
teeth overbite/mm

0.59 = 0.11
First premolar+high angle 12

(P <0.001)

0.38 = 0.10
First premolar+average angle 19

(P <0.001)

0.22 + 0.06
First premolar+low angle 13

(P <0.001)

0.41 + 0.06
Second premolar+high angle 12

(P <0.001)

0.18 +0.03
Second premolar+average angle 14

(P <0.001)

0.10 + 0.02
Second premolar+low angle 14

(P <0.001)

P value: immediate vs. 45 days after extraction (interruption of orthodon-

tic treatment)
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