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Fig. 1. Finite Element Model of Maxillary
Central Incisor
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Table 1. Dimension of Maxiilary Central incisor

{unit: mm)
Cervico-Incisal Length of Crown 10.5
Length of Root 130
Mesio-Distal Diameter of Crown 85
Mesio-Distal Diameter of Crown at Cervix 7.0
Labio-Lingual Diameter of Crown 7.0
Labio-Lingual Diameter of Crown at Cervix 6.0
Curvature of Cervical'Line — Mesial 35
Curvature of Cervical Line — Distal 25

Table 2. Mechanical Properties of Each Material

Young’s Poisson’s

Modulus ratio

E (Kg/mm?) v
Tooth 1500 0.30
Bone 100 0.30
Periodontal Ligament 0.4 0.49
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Maximum stress on labial and lingual aspect of periodontal ligament during root move-

ment of maxillary central incisor by Method 1.
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Fig. 9. Maximum stress on labial and lingual aspect of periodontal ligament during controlled
tipping of maxillary central incisor by Method 1.
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Fig. 10. Maximum stress on labial and lingual aspect of periodontal ligament during uncontrolled
tipping of maxillary central incisor by Method 1.
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Fig. 11. Maximum stress on labial and lingual aspect of periodontal ligament during root move-
ment of maxillary central incisor by Method 2.
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Fig. 12. Maximum stress on labial and lingual aspect of periodontal ligament during translation
of maxillary central incisor by Method 2.
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Fig. 13. Maximum stress on labial and lingual aspect of periodontal ligament during controlled

tipping of maxillary central incisor by Method 2.
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Fig. 14. Maximum stress on labial and lingual aspect of periodontal ligament during uncontrolled

tipping of maxillary central incisor by Method 2.
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— ABSTRACT -

A STUDY ON THE PATTERN OF MOVEMENT DURING
RETRACTION OF MAXILLARY CENTRAL INCISOR BY
FINITE ELEMENT METHOD

Jae Wan Jang, Byung Wha Sohn

Department of Orthodontics, College of Dentistry, Yonsei University

The retraction of anterior teeth is one of the fundamental methods in orthodontic treatment
and a proper position and angulation of anterior teeth after the retraction are very important for
esthetics, stability, and function of teeth, In this research we analyzed, by Finite Element Method,
the stress distribution on the periodontal ligament according to the variation of force and moment
applied on the crown and predict the pattern of movement of maxillary central incisor. At the
same time, the amount of force and moment caused by activation of the loop which was used for
retraction of maxillary central incisor was analyzed by Finite Element Method. We observed the
following resulits:

1) We could control the stress distribution on the periodontal ligament by proper moment/force
ratio on maxillary right central incisor and predict the pattern of movement of maxillary
right central incisor.

2) The amount of stress on the periodontal ligament as well as the moment/force ratio demanded
by each pattern of movement increased as the destruction of alveolar bone was worse,

3) The moment/force ratio demanded by each pattern of movement decreased as the angle
between the maxillary central incisor and occlusal plane decreased.

4) The force with the open loop was shown to be large compared to that with the closed loop.
Also, the force with the helix decreased by 30% compared to that without the helix.

5) Under the same conditions we observed a larger moment/force ratio when the open loop
and/or the helix were used.
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