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EFFECT OF PULSED ELECTROMAGNETIC FIELD STIMULATION ON
THE EARLY BONE CONSOLIDATION AFTER DISTRACTION
OSTEOGENESIS IN RABBIT MANDIBLE MODEL

Kyung-Kyun Hwang*, Tae-Hyung Cho? Yun-Mi Song?, Do-Kyun Kim?, Sung-Hee Han?,
In-Sook Kim?, Soon-Jung Hwang?*
'Dept. of Oral & Maxillofacial Surgery, College of Medicine, Hanyang University, Korea
‘Dental Research Institute, Brain Korea 21 for Dental Life Science, Seoul National University
‘Dept. of Oral & Maxillofacial Surgery, School of Dentistry, Seoul National University, Korea

Introduction: Distraction osteogenesis is widely used as for bone lengthening in patients with maxillo-
facial deformity and alveolar bone atrophy. One of the major problems in distraction osteogenesis is long
consolidation period for 2-3 months, in which the devices have to be fixed on the bone to prevent relapse. It
results in scar formation on the face, disturbance of mastication and speech. This study was performed to
evaluate the stimulating effect of pulsed electromagnetic field on the early bone consolidation in distraction
osteogenesis.

Materials and methods: Total 10 rabbit were used (5 for control group, 5 for experimental group). A
vertical osteotomy in the mandibular body was performed and the distraction device was fixed. After 5 days
distraction was done Imm per a day for 7 days. A pulsed electromagnetic field (38 Gauss, 60 Hz) was
applied for 8 hours per day and it continued for 5 days immediately after distraction in the experimental
group. Both groups were sacrificed after 2 weeks. Histological specimens with H&E and Masson Trichrome
staining were made and histomorphometrically analysed with image analyser.

Results: The device for distraction osteogenesis was displaced in one animal for each group, therefore,
only four animals in both groups were evaluated. In both groups, a new bone formation was observed in
the distracted area after 2 weeks. The bone formation was enhanced in the experimental groups (31.76+
8.68%) compared with control group (9.94+3.23%), its difference was statistically significant (p(0.001).

Conclusion: This study suggests that electrical stimulation with electromagnectic field may be effective
in the early bone formation after distraction osteogenesis. Further studies with large number of animals
are needed before clinical application.

Key words: Distraction osteogenesis, Electromagnetic field, Bone consolidation
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Fig. 1. Time table of distraction osteogenesis and stimulation using pEMF.
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Fig. 2. Displacement of distraction device: bone segment
is malpositioned and disctracted area is filled with ham-
atoma. a. hematoma, b. malpositioned bone segment
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Fig.3. A. Bone formation at the distracted area in the control group (arrow indicates the distracted length).
B. Bone formation at the distracted area in the control group (magnified Fig. 3A).
A: new vessels, B: newly formed bone, C: fibrous matrix
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Fig.4. A. Enhanced bone formation at the distracted area in the experimental group (arrow indicates the

distracted length).

B. Enhanced bone formation at the distracted area in the experimental group (magnified Fig. 4A).
A’ mineralized newly formed bone, B: bone marrow
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