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Abstract; Objective To evaluate the influence of stress distributions on bone-anchored maxillary protraction at
different protraction sites, so as to guide patients to choose an optimal protraction site in clinic. Methods A three-
dimensional (3D) finite element model of child head with implant anchorages was establised. Four protraction
sites were set according to the position of implant installation. Working condition 1. the alveolar bone at the
intersection of distal 2 mm of primary lateral incisor crown distal surface and gingival cervical margin to 5 mm.
Working condition 2. the alveolar bone at the intersection of mesial 2 mm of maxillary first primary molar crown
mesial surface and gingival cervical margin to 5 mm. Working condition 3 the alveolar bone at the intersection of
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mesial 2 mm of maxillary first molar crown mesial surface and gingival cervical margin to 5 mm. Working
condition 4. the alveolar bone at the intersection of distal 2 mm of maxillary first molar crown distal surface and
gingival cervical margin to 5 mm. The finite element models were loaded with 500 g protraction force at each side
with 30° forward direction to the occlusal plane. Stress distributions on each suture were analysed. Results The
maximum stress of frontomaxillary suture was in working condition 2 (1 477-28 190 Pa). The maximum stress of
nasomaxillary suture was in working condition 1 (5.296-924 Pa). The maximum stress of zygomaticomaxillary
suture was in working condition 4 (394. 7-13 130 Pa). The maximum stress of zygomaticofrontalis suture was in
working condition 4 (495.2-31 690 Pa). The maximum stress of zygomaticotemporal suture was in working
condition 3 (1 148-15 870 Pa). The maximum stress of medianpalatine suture was in working condition | (6. 479-
730 Pa). Conclusions When the protraction sites are set in distal maxillary primary lateral incisor and mesial
maxillary first primary molar, it is of positive significance to improve the concave profile, especially in nose root.
When the protraction sites are set in mesial or distal maxillary first molar, it is of positive significance to improve

the concave profile, especially in maxillary basal bone of the midface.
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Fig.1 Diagram of loading position and loading direction (a) Positions of F|, F, and F;, (b) 1 em over the superciliary arch,

(¢) Temporomandibular fossa, (d) Loading direction
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Fig.2 Positions of implant installation (a) Working condition 1, (b) Working condition 2, (c¢) Working condition 3,
(d) Working condition 4
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Fig.3 Stress distributions of frontomaxillary suture and nasomaxillary suture under different

working conditions (a) Frontomaxillary suture, (b) Nasomaxillary suture
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Fig.4  Stress distributions of zygomaticomaxillary suture and zygomaticofrontalis suture under

different working conditions (a) Zygomaticomaxillary Suture, (b) Zygomaticofrontalis Suture
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Fig.5 Stress distribution of zygomaticotemporal suture and medianpalatine suture under different

working conditions (a) Zygomaticotemporal suture, (b) Medianpalatine suture
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