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Abstract: The type of tooth movement is described simply by the center of rotation. Therefore, orthodontic tooth
movements can be predicted, when each location of the center of rotation under various force systems is clarified.
The purpose of this study was to develop a magnetic sensing system for three dimensional displacement and to deter-
mine the location of center of rotation of the maxillary central incisor. Lingually directed forces were applied at dif-

ferent horizontal levels in human subjects. The main part of the system is composed of eight hall elements and a

samarium cobalt magnet. The relationship between the location of center of rotation and theposition of the force

application was discussed. It was concluded as follows;

1. Rresolution was determined to be less than 1 ,2m and distortion of the system was calculated at less than 0.7 %
within the range of =300 ,.m. This system was estimated to be stable and sensitive enough to be applied in the
oral cavity and to measure the tooth movements in vivo.

2. When a lingually directed force was applied at the bracket position of the tooth, the center of rotation was
observed at a point (.44 times the root length from the alveolar crest. This indicated that the tooth crown tended
to move lingually and the root tended to move labially, or oppositely when only a single force was applied to max-
illary incisors during the anterior teeth retraction.

3. When the point of force application was moved cervically, the center of rotation also moved toward the same

direction. It was shown that the center of rotation is located at the root apex when the force was applied at a point
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5 mm cervical from the bracket position.

4 . As the location of force application moved further apically, the direction of rotation changed from crown-lingual

to root-lingual at a point between 6 and 8 mm cervical from the bracket position.

This study was supported by DFG Grant Mil98/4-1.
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Fig. 1 Block diagram of the magnetic sensing system for three dimensional disptacement
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Fig. 2 Calibration system
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Fig. 3  Error of the system calibration
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Fig. 4  Measuring unit of the system and the alu-
minum angle, on which indications of hor-
izontal force levels were made, mounted
on a model
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Fig. 6  Intraoral measurement
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