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Abstract

Project Code : MRG 5080347
Project Title : Three-dimensional control of the osteotomized alveolar process using the
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Piranit Kantaputra, Chiangmai University
Email Address : yugo@chiangmai.ac.th

Project Period : 2 Years

Distraction osteogenesis is a process that depends on biomechanics, where the
application of progressive traction forces leads to bone lengthening by gradual new
bone formation. The purposes of this study were to evaluate the possibility of using the
Twin-track distraction device to perform distraction of the deficient alveolar ridge
segments along all spatial planes and to investigate the amount of force necessary to
perform the distraction of the transported segment and the correlation between the
amount of force applied and the stability of the transported segment. To develop
protocol for the distraction osteogenesis using twin-track distraction, a method of
assessing and adjusting traction forces applied through distraction osteogenesis has
been developed. A simple mechanism to measure and adjust tension force on the
traction cable was connected bilaterally to the traction screws of a rigid external
distraction device. Measurements were carried out before and after activation using a
Shimpo force gauge in ten patients during the distraction process. Activation was
performed twice a day respecting a 12-hour interval at a rate of 1 mm/day. The average
maximum force applied throughout the distraction period was 72.5N (range 20.4 to
133.3N) with increments, after activation, averaging 13.5N (range 7.9 to 20.7 N). In
UCLP subjects, distraction forces on the larger segment were 73.1% higher than on the
lesser segment (p<0.001). Differential forces between lateral segments were not
observed in BCLP and non-cleft subjects. During the activation period, distraction forces
progressively increased while the amount of maxillary movement decreased. Pain and
discomfort was reported with high forces. Through this mechanism, direct measurement
and adjustment of distraction forces during maxillary advancement was possible. The
unbalanced pattern of forces observed in cleft patients suggests the necessity of

individual adjustments for controlling pain and clinical symptoms. Accordingly,



assessment of distraction forces during maxillary distraction osteogenesis is extremely

helpful in understanding the biomechanics of distraction process.
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