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S$1
\‘v e {7 Anode
R1
Cathode
1
T a1 Q2
R2
Fig. 1. Schematic diagram of electric circuit Fig. 2. Electric device used to deliver 20s of constant
S1© switch Q1, Q2 transistor direct current to gingiva

R1. R2 : resistor

A. Control side B. Occlusal view C. Experimental side

D. Control side E. Occlusal view F. Experimental side

Fig. 8. Results after 2 weeks of treatment (A, B, C) and 4 weeks of treatment (D, E, F)
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Table 1. Mean and standard deviation of tooth movement at each experimental period.

Experimental side Control side

Statistical significance
(type T error p-value)

Clinical significance (proportionate
increment in % = {(mechanical + electrical)
mechanical) / mechanical only)

1 week 105 £ 065mm 066 T 059mm 0.063 61%

2 week 091 = 0.95mm 097 £ 0.86mm 0.813' -6%

3 week 1.07 £ 0.66mm 063 £ 0.44mm 0.031x 68%

4 week 055 = 0.08mm 036 = 0.40mm 0.438 54%

Sum 358mm 2.62mm 0.144 37%
*p<0.05

1) A8 7AAA : Silver-Oxide, A &=6mm, F71=1.6
mm, A%=15V (SONY, Tokyo, Japan)

2) EHAAH IC : dual bipolar IC (ZDT 1049, Ze-
tex, Manchester, UK)

3) A 3 A 270(R11180kR, R2:68KR)

4) 738 A=

5) 2917

A

EAA EA& SAS IMP4.0.4.(SAS Ins. Cary, USA
)& AF8-3 Wilcoxon Signed Rank Test® A3l
o}t EAE AL type I error p-value® #H7F H9)
o Je W e 7 Ao R (n=6), Ao} o|F
o) AA| ztole] A9 FHEA FAH °«Vé°1 !
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—#— Control
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Fig. 4. Tooth movement at each experimental period.
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&

g

Fig. 5C. X200 Fig bD. X200

Fig. 5. Mesial aspect of the experi mental canine. Note the increased osteoblastic activity. A. Note the increase of cellular
elements and widening of PDL space. B. Newly formed bundle bone and osteoid were detected. C. Osteoid tisseus are
marked. D. Stretched fibers, osteoblastic cells and reversal lines were seen.
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Fig. 7A. x40

Fig. 6C. X200 Fig. 7C. X200
Fig. 6. Distal aspect of the experimental canine. Note the Fig. 7. Mesial aspect of the control canine. A. This photo-
increased osteoclastic and cementoclastic activity. graph showed widened PDL space. B. Bony deposi-
A. Narrowed PDL space was seen. B. Irregular bone tion and fiber lengthening were observed. C. The
surface and resorption lacunae were examined. C. stretched fibers and the lining of ostecblasts indi~
Note numerous osteoclasts along the bone surface. cated the tension side.
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Hed, 01YF,

Fig. 8A. x40

Fig. 8B. X100

Fig. 8C. x200

Fig. 8. Distal aspect of the experimental canine. A. PDL
space was constricted. B. Osteoclastic activity was
seen. C. Resorption lacuna and osteoclastic activity
were obvious in the higher magnification.
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- ABSTRACT -

A study 'on the effects of Electrical stimulation by the miniature
Electric device on the tooth movement and tissue remodeling

Soon-Jung Park”, Young-Jun Lee”, Young-Guk Park”, Zeev Davidovitch?

v Department of Orthodontics, College of Dentistry, Kyung Hee University
9 Case Western Reserve University, Cleveland, OH. USA

Electric current is ‘a highly probable way as a clinical tool for tooth movement. The purposes of this study were to
determine the usefulness of exogenous electric currents in accelerating orthodontic tooth movement and to investigate the
effects of electric-orthodontic treatment on the remodeling of the periodontal tissue histologically. The study was perfor-
med with six male cats weighing around 3kg. The electric device which is providing the direct electric current of 20uA
was inserted to the removable appliance. The right and left maxillary canines were assigned as control and experimental
sides respectively. The control canine was provided with orthodontic force (75gm) only and the experimental side was
given the same amount of force and electricity. The lingual buttons were bonded to the maxillary canines and both sides
of canines were retracted with NiTi coil spring. The electric device was adjusted to provide 20uA direct current to the
experimental canines 5 hours a day. The amount of the canine movement was measured with electronic caliper every
week. After 4 weeks of tooth movement, the animals were sacrificed and the histologic study was performed.

The results of this study were as follows :

1. The application of a direct current to the experimental tooth significantly increased the final amount of orthodontic tooth
movement. The amount of tooth movement after 28-day was 37% more in the experimental side.

2. The electrically stimulated tooth showed histologic evidence of significant increases in the amount of bones and matrix
deposition in the area of tension.

3. In the compression side, the electric-orthodontic treatment stimulated bone resorption more extensively in the
experimental canines.

4. After 28 days of electricity exposure and orthodontic force, the experimental side demonstrated significantly more
osteoblasts, osteoclasts, capillaries and osteoid tissues, reflecting an increase in the local tissue’s cellular activity.
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5. Intermittent electrical stimulation (five hours a day) had effects to enhance orthodontic tooth movement and tissue
remodeling.

These results suggested that the low-intensity exogenous electric current by the miniature electric device might

accelerate orthodontic tooth movement and bone remodeling in vivo and have the possibility to reduce the orthodontic
treatment duration.

KOREA. J. ORTHOD. 2003 : 33(4) : 279-91

#% Key words : Orthodontic tooth movement, Electric current, Tissue remodeling. Miniature electric device
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