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A STUDY OF EFFECT OF
PULSED ELECTROMAGNETIC FIELDS ON OSTEOGENESIS
IN RABBIT CRANIAL BONE DEFECT

Kyung-Gyun Hwang, Jong-Hwan Lee*, Myung-Jin Kim*,
Kwang-Sup Shim, Jong-Won Kim*
Department of Dentistry, College of Medicine, Hanyang University

Department of Oral & Maxillofacial Surgery, College of Dentistry, Seoul National University*

Pulsed electromagnetic field (PEMF) was used first to induce osteogenesis in 1974. The appliance which was consisted of the
Helmholtz coil configuration have used to osteogensis. The objective of this study was to determine whether PEMF, a frequency of 100
Hz and magnetic field strength of 38 gauss applied to the calvarial defect in rabbit, could affect the induction of osteogenesis and the

healing of the graft bone. This field should not produce excitation of nerve or muscle and heating the tissue.

To evaluate the effect of PEMF on osteogenesis, 16 rabbit under the same condition was divided into 8 experimental groups and 8
control groups. 10 mm calvarial bone defects were formed around sagittal suture. The defect of left side was left without graft while the
defect of right side was grafted by bone harvested from left side. A pulsed electromagnetic field was applied for 8 hours per day. Each
group was sacrificed after 1 week, 2 weeks, 4 weeks, 8 weeks. Microscopic specimens were obtained from the calvarial bone defects

and surrounding tissue using Hematoxylin-Eosin staining method. The results were as follows.

1. In the group which pulsed electromagnetic field was applied, new bone formation filled up the defect was observed after 4 and 8

weeks effectively.
2. There are no difference in the healing period for the fusion between the bone and graft bone.

According to the result, the PEMF with 38 Gauss, 100 Hz was very effective in the healing of bone defect and new bone formation.

So The PEMF will be useful in clinical aspect for oseteogenesis.

Key words : Pulsed electromagnetic field, Bone defect, Bone graft, Osteogenesis.
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Fig.
Fig.
Fig.
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EXPLANATIONS OF FIGURES

1. Apply external animal holder assembly with Helmholtz coil to rabbit.
2. Formation of defect using of hand trephine on calvarium.

3. Formation of defect and bone grafting.

4. Suturing the periosteium and skin.

5. Microscopic exam.
6. Microscopic exam.
7. Microscopic exam.
8. Microscopic exam.
9. Microscopic exam.
. 10. Microscopic exam.
. 11. Microscopic exam.
. 12. Microscopic exam.
. 13. Microscopic exam.
. 14. Microscopic exam.
. 15. Microscopic exam.
. 16. Microscopic exam.
. 17. Microscopic exam.
. 18. Microscopic exam.

show the bone defect in Control. 1week. (x40, H&E stain)

show the bone defect in Experimental. 1week. (% 40, H&E stain)
show the bone defect in Experimental. 2weeks. (x40, H&E stain)
show the bone defect in Experimental. 4weeks. (X 40, H&E stain)
show the bone defect in Experimental. 8weeks. (x40, H&E stain)
show the bone defect in Control. 8weeks. (x40, H&E stain)
show the bone graft in Control. 1week. ( x 200, H&E stain)

show the bone graft in Experimental. 1week. (X 200, H&E stain)
show the bone graft in Control. 2weeks. (x 100, H&E stain)
show the bone graft in Experimental. 2weeks. (x 100, H&E stain)
show the bone graft in Control. 4weeks. ( x 100, H&E stain)
show the bone graft in Experimental. 4weeks. (x 100, H&E stain)
show the bone graft in Control. 8weeks. (x 100, H&E stain)
show the bone graft in Experimental. 8weeks. (x 100, H&E stain)

*W : Week, M : Calvarial Bone Margin, B : Graft Bone, G : Bony Gap,
F : Fibrous tissue or Fibroblast, N : New Bone formation,
CONT : Control, EXP : Experimental,
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