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[Abstract] Objective: To establish the three-dimensional finite element models of micro-implants-lingual straight
wire about anterior teeth retraction; and to analyze the teeth movement tendency with different micro-implant
heights for providing the biomechanical reference for clinical application of lingual orthodontics. Methods: Three di-
mensional model of maxilla, teeth, and periodontal ligament was obtained by CBCT scan. The palatal micro-im-
plants between first and second molars were set respectively with different heights (4 mm, 8 mm and 12 mm) from
the alveolar crest. The obtained three-dimensional finite element models of micro-implants-lingual straight wire were
used to analyze the teeth movement tendency and stress changes when labial intrusion force and lingual retraction
force were applied. Results: All of the anterior teeth showed a degree of buccal root torque during the retraction.
With the increase of palatal micro-implant height from the alveolar crest, the tendency of the buccal root torque of
anterior teeth were significantly reduced, and the change of central incisors was the most obvious compared with the
lateral incisors and canines. When the height of micro-implant was 8mm, the root and periodontal ligament stress
was the minimum. Conclusion: It can effectively control the anterior teeth torque during the retraction in the lingual
orthodontics treatment by choosing the right height of micro-implant and applying the labial intrusion force in anteri-
or teeth.
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Tab. 1 Material properties required in the three-dimensional finite

element model
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Fig. 2 Initial displacement of central incisor.
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Fig. 3 [Initial displacement of lateral incisor.
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Fig. 4 [Initial displacement of canine.
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Tab. 2 Initial displacement of crown and root on X,Y.and Z axis of the anterior teeth in three groups mm
4 mm 8 mm 12 mm
i H
X fih Y il Z % X il Y il ZHh X iy Y 4 7 %

Ul & 9.21e—05 1.93e—04 —1.12e—04 7.96e—05 1.77e—04 —9.91e—05 7.06e—05 1.64e—04 —8.79e—05
Ul R —3.89¢e—06 4.12e—05 —2.73e—05 —4.00e—06 3.95e—05 —2.15e—05 —3.56e—06 3. 78e—05 —1.61le—05
U2 5 2.68e—04 7.21e—04 —4.07¢—04 2.6le—04 7.26e—04 —4.0le—04 2.47¢—04 7.07e—04 —3.8le—04
U2 —9.26e—06 2.34e—05 4.40e—05 —9.01e—06 2.68e—05 4.80e—05 —8.21le—06 3.02e—005 5.07¢—05
U3 & —4.05e—05 3.04e—04 —1.87¢—04 —5.00e—05 3.10e—04 —1.88e—04 —5.44e—05 3.07e—04 —1.83e—04
U3 —8.35e—06 —1.71le—05 —4.33e—06 —8.59e—06 —1.58e—05 —3.4le—06 —8.47e—06 —1.37¢—05 —2.22e—06
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Tab. 3 Initial displacement of crown and root on Y axis of the ante-

rior teeth in three groups mm

i H x5 T W EME EELAXE
Ul 1.93¢—04 4.12e—05 1.52¢—04 1.52e—04

4mm U2 7.2le—04 2.34e—05 6.98e—04 6.98e—04
U3 3.04e—04 —1.71e—05 3.21e—04 3.21le—04
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U3 3.07e—04 —1.37e—05 3.21e—04 3.21le—04
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