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THE EFFECT OF REPETITIVE DISTRACTION AND COMPRESSION
ON NEW BONE FORMATION DURING DISTRACTION

Byung-Wook Yoon, Yeo-Gab Kim, Jung-Hwan Oh
Dept. of Oral and Maxillofacial Surgery, Kyung-Hee University Dental School

Purpose: The aim of the present study is to evaluate the effect of repetitive distraction and compression
on new bone formation during distraction period.

Materials and methods: Sixteen healthy rabbits, weighing about 2.5kg, were used in this experiment.
A unilateral mandibular osteotomy was performed in the left mandible and the distractor(Track 1 plus®,
Gebriider Martin GmbH®, Germany) was fixed with four screws (Cross driver screw TI®, Gebriider Martin
GmbH", Germany). After 4 days, the mandibles were distracted at a rate of 0.6mm/day for 10 days to
obtain the amount of 6mm distraction in the control group(n=4). In the experimental group A(n=6), they
were distracted at a rate of 1.2mm/day for 5 days and then compression of 0.6mm length and distraction
of 0.6mm per 12 hours were carried out as counter direction for 5 days, relatively. In the experimental
group B(n=6), distraction of 1.2mm length and compression of 0.6mm length per 12 hours were repeated
for 10 days to obtain the amount of 6mm distraction finally. The experimental animals were sacrificed at 2
and 4 weeks after surgery and block specimens were obtained. With histologic and histomorphometric
analysis, we observed the histologic changes of the cells and bone formation after H-E and Masson-
Trichrome staining and then, measured Bone Deposition Rate with TOMORO ScopeEye™ ver.
3.5(Olympus, Japan).

Results: Histologically, new bone formation was examined in all experimental groups and the control.
But, the ability of bone formation of the experimental group A was somewhat better than any other groups.
On the histomorphometric analysis, Bone Deposition Rate was higher in the experimental group A(50.67+
4.36%) than in the control group(45.94+3.97%) and in the experimental group B(42.68+5.70%). These
data showed significant differences statistically(p<0.05).

Conclusion: These results show that the distraction osteogenesis using repetitive compression and dis-
traction force in the early consolidation period may be effective for new bone formation.
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Fig. 2. Experimental timetable for the bone lengthening.
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Fig. 8. Histologic views of the experimental group A at 4 weeks (MT staing) upper: X 10, Middle; x40, lower: x100.
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Table 1. Summary of Bone Deposition Rate at 4 weeks
Groups Bone Deposition Rate(%, Mean + SD)

z
8 Control 45.94 + 3.97
g Exp. A 50.67 + 4.36*
L Exp. B 4268 £ 5.70
w000 : : * p=0.030
o°°\‘°\ 0‘; vQ?
Fig. 10. Bone deposition rate(%) at 4 weeks.
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