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THE EFFECT OF OSCILLATING DISTRACTION OSTEOGENESIS
ON NEW BONE FORMATION DURING MANDIBULAR DISTRACTION PERIOD IN RABBITS

Jun-Kyong Kwon, Hong-Ju Park, Sun-Youl Ryu
Department of Oral and Maxillofacial Surgery, School of Dentistry,

Dental Science Research Institute, Chonnam National University

Purpose For the reconstruction of craniofacial deformities, the distraction osteogenesisis an useful method which can make new soft tissues as well
as new bone. Although the distraction osteogenesis is an effective procedure in quantitative aspects, the new bone formed by this procedure can be

coarse in qualitive aspects sometimes.

Materials and methods Twelve rabbits, weighing about 2 kg, were included and the prefabricated distraction device were used. After a latency
period of 5 days, in the experimental group (n=6), the mandible was distracted at the rate of 1.0 mm/day for 2 days and then compressed with 1.0 mm
for the next 3rd day, therefore distracted totally to alength of 1.0 mm for 3 days. This procedure was repeated 5 times and, as a result, the experimen-
tal group was distracted to alength of 5.0 mm for 15 days finally. In the control group (n=6), the mandible was distracted totally to alength of 5.0 mm
at therate of 1 mm/day. At 2 weeks and 8 weeks of consolidation in the control group, 3 rabhits in each group were sacrificed and their biopsy speci-

mens from the distracted mandible were taken.

Results All animals showed the mandibular elongation clinically and radiographically. Histologically, many blood vessels, osteoblasts and imma-
ture bones formed by osteoid deposition were observed in the experimental group at 2 weeks. At 8 weeks, the bony trabeculae were thicker than the
ones in the control group and were composed of lamella bones and woven bones in the experimental group. On histomorphometric analysis, the bone
deposition area of the distracted site was broader in the experimental group (273.8 + 115.7 cm?) than the one in the control group (199.4 + 101.4
cm?). Futhermore, the modified rate of bone deposition area was higher in the experimental group (48 + 20%) than the one in the control group (35

+ 18%). However, these data showed no significant differences statistically.

Conclusion These results suggest that the distraction osteogenesis by using an alternating distraction/compression protocols is an effective method

for increasing new bone formation in distracted areas.

Key words: Distraction osteogenesis, Alternating distraction/compression, Increasing new bone
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Fig. 1. Photograph of the distracted rabbit's mandible.

distraction device was removed.

(A) The distraction device in place, (B) and the
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Fig. 2. Plain radiographs at 2 weeks after the distraction in the control (A) and the experimental group (B).
The discontinuity of the bone was observed at the distraction site, and the difference of radiolucency

between the both groups was not noted.

Fig. 3. Plain radiographs at 8 weeks after the distraction in the control (A) and the experimental group (B).
At 8 weeks, the degree of radiopacity in both groups increased compared to the results of 2 weeks, and

the continuity of the bone in both groups was observed. Also,
observed in the medullary cavity of the experimental group.
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Fig. 4. Photomicrographs of the control group at 2 weeks (Left, gross finding: Middle, H-E stain, x20:
Right, H-E stain, X40). In the distraction site, there were many blood vessels and spindle shaped osteoid
depositions that were arranged parallel to the distracted direction.

Fig. 5. Photomicrographs of the experimental group at 2 weeks (Left, gross slide finding: Middle, H-E stain
x20: Right, H-E stain, x40). In the distraction site, the quite amount of linear osteoid depositions were
observed: these were arranged parallel to the distracted direction. Also, spindle shaped immature bones
formed and were arranged multidirectionally like bony trabecula.

Fig. 6. Photomicrographs of the control group at 8 weeks (Left, gross slide finding: Middle, H-E stain x20;
Right, H-E stain, x40). The distracted areas were well filled with newly formed bone through the ends of
the distraction sites were perceived. In the bone marrow, many capillaries were observed between the
bony trabeculae which were made up of reversal lines and thin lamella bones including osteocytes. The
bony trabeculae were arranged parallel to the direction of distraction.
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Fig. 7. Photomicrographs of the experimental group at 8 weeks (Left, gross slide finding: Middle, H-E stain
x20: Right, H-E stain, x40). The bony trabeculae arranged parallel to the direction of distraction were
surrounded by lamella bones and blood vessels in the haversian system. The bony trabeculae were
relatively thicker than in the control group. The newly formed bony trabecula was composed of lamella
bones including reversal lines in the central area while immature woven bones were seen at the peripheral
area. Also, osteocytes were observed on newly formed bone.

Table 1. Regenerated bone score at 8 weeks after the distraction in the control and the experimental groups

Groups BDA (o) MBDA (%)
Control 1994 + 1014 35+ 18
Exparimental 2738 + 1157 48+ 20

Abbrevigion: BDA, bone deposition ares; MBDA, modified rate of bone deposition ares; Vaues are expressed asmeen + standard devidtion.
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