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EFFECTS OF COMPRESSION ON DISTRACTED AREA
DURING MANDIBULAR DISTRACTION IN RABBITS

Hong-Ju Park, Jin-Suk An, Min-Suk Kook, Hee-Kyun Oh, Sun-Youl Ryu, Jin-Hyoung Cho*
Department of Oral and Maxillofacial Surgery, Dental Science Research Institute, School of Dentistry,
Chonnam National University, * Department of Orthodontics, Chonnam University Hospital

Purpose: To evaluate the effect of compression on the distracted area in new bone formation dur-
ing mandibular distraction osteogenesis in rabbits.

Materials and method: Sixteen rabbits, weighing approximately 2 Kg, and the prefabricated
distraction device were used. With the rabbits under general anesthesia, we performed vertical
osteotomies between the anterior and posterior mandibular teeth and then placed the distraction
device. After a 5 -day latency period, the mandible was distracted to a length of 10.0 mm at a rate
of 1 mm/day and then immediately compressed 4 mm in the experimental group (n=8). In the con-
trol group (n=8), the mandible was distracted to a length of 6.0 mm at a rate of 1 mm/day. Rabbits
in the control group were killed at 2 and 8 weeks during the consolidation period. The specimens
were evaluated with light microscope after H & E stain. Histomorphometric analysis was done at 8
week specimens.

Results: All experimental animals showed mandibular elongation on the macroscopical and radi-
ographic evaluations. At 2 week, immature bone formation was observed from the surface of the host
bone margins with collagen fibers arranged parallel to the direction of distraction in the control
group: in the experimental group, immature bone formation was observed adjacent to the host bone,
and the collagen fibers were not arranged uniformly. At 8 week, spindle-shaped new bone formation
was seen in the direction of distraction in distracted area of the control group, while in the experi-
mental group, the newly formed bone was arranged in a multidirectional manner, like the pattern of
trabeculae. In the histomorphometric analysis of 8 weeks, the area of bone deposition was 2.12+
0.75 inch® in the experimental group and 0.87+0.51 inch® in the control group (p<0.01). The bone
deposition ratio was 29.60+10.50% in the experimental group and 12.10%£7.17% in the control
group (p<0.01).

Conclusion: These results suggest that compression after over-distraction during the mandibular
distraction osteogenesis is an effective method of increasing the amount of newly formed bone in dis-
tracted area.

Key words: Distraction Osteogenesis, Compression
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Fig. 1. The distraction device was made by modifying the orthodontic expansion screw.
(A) Application of the distraction device. (B) Identifying the distraction of the bony segment.
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Fig. 2. Radiopaque areas are observed at the distraction site at 8 week after the distraction in the control (A) and the
experimental group (B). The experimental group is more radiopaque than the control group.

Fig. 3. Photomicrograph of the control group at 2 week
of the consolidation period. Immature bone formation is
observed from the surface of host bone margins and
collagen fibers arranged parallel to the direction of dis-
traction (H & E, x40).

Fig. 4. Photomicrograph of the experimental group at 2
week of the consolidation period. Immature bone for-
mation is observed from the surface of host bone mar-
gins and collagen fibers arranged without uniform
direction (H & E, x40).
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Fig.5. Photomicrographs of the control group at 8 week of the consolidation period.
A. The spindle like newly formed bone is seen on the distracted area. The newly formed bone is arranged
along direction of distraction. Some soft tissue entrapment is observed at the periphery of distracted area

(H & E, x20).

B. The new bone formation from the osteotomy site is seen with spindle shape (H & E, x40).
C. In the distraction area, mature bony trabecular pattern and lamellar bone are observed. And there is thin
spindle shaped lamellar bone that is arranged parallel to the distracted direction (H & E, x40).
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Fig. 6. Photomicrographs of the experimental group at 8 week of the consolidation period.

A. The newly formed bone is observed in the distracted area without soft tissue entrapment and arranged

with multidirectional manner (H & E, x20).
B. Mature bony trabecular pattern, lamella bone and active newly formed blood vessels are observed in the
distraction area. And there is newly formed bone that is arranged by bony trabecular pattern without uni-

form orientation (H & E, x40).

C. New bone formation near the osteotomy site is observed (H & E, x40).

Table 1. Regenerated Bone Score at 8 week after the Distraction in the Control and the Experimental groups (n=12)

Groups BDA (inch?, Mean + SD) BDR (%, Mean * SD)
Control 0.87 £ 0.51 :| * 12.10 £ 7.17 :|*
Experimental 2.12 £ 0.75 29.60 £+ 10.50

*p<0.01; SD, standard deviation; BDA, bone deposition area: BDR, bone deposition ratio.
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