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== Abstract=—

Experimental Scoliosis Induced by Electrical Stimulation

Jae Whan Ahn, M.D.,, Se Il Suk, M.D., Sang Chul Seong, M.D., In Ho Chei, M.D.,
Sang Hoon Lee, M.D., Tai Ryoon Han, M.D.* and Seung Ik Cha, M.D.

Department of Orthopaedic Surgery and Rehabilitation Medicine®, Seoul National University
Hospital, Seoul, Korea

Animal experiment was carried out to measure the physiologic changes of thoracic or thoracolumbar

spine that occurred as a result of electrical stimulation, and to evaluate the usefulness of electrical sti-

mulation as a possible treatment for scoliosis.

Unilateral electrical stimulations were applied to the back muscle of immature rabbits. They were su-

bgrouped into medial, intermediate, and lateral muscle stimulated groups in order to observe the effec-

ts of various electrode placements.

The radiograms were taken every other week to observe the changes of the spinal curvatures for

the period of 12 weeks.

The histological studies of the muscles, which were obtained from the stimulated(right) and the non-
stimulated(left) sides at the same level, also were carried out to determine the response of the muscles

to the electrical stimulation.
The results were as follows.

1. A significant scoliotic curvature was observed two weeks after electrical stimulation, and those

curvatures did not change more for the next six weeks in spite of prolonged stimulation.

2. Scoliotic curvature induced by electrical stimulation for eight weeks remained unchanged for ano-

ther four weeks after stopping stimulation.

3. There were no statistical differences in the induced scoliotic curvature among the three groups

stimulated at different sites of the medial, intermediate, and lateral regions respectively.

4, A prolonged unilateral electrical stimulation could induce the scoliosis, and may be used as a me-

thod for treatment of scoliosis.

Key Words: Experimental scoliosis, Electrical stimulation.
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Fig. 1. Placements of the electrodes.
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Table 1. Degrees of scoliosis induced in the Group of medial muscle stimulation

Specimen Levels/wks 0 2 4 6 8 12
1 T7—L2 0 4 5 5 9 5
2 T6—L1 3 10 20 15 9 7
3 T3-T10 0 9 5 9 7 5
4 T5-Ti2 2 14 5 6 6 6
5 T3—T10 0 12 8 9 4
6 T5—-Ti12 3 4 10 7 3 -
7 T6—T12 0 10 7 15 13 -
8 T7—L2 0 6 8 13 - -
9 T7-T12 0 19 18 22 - -
10 T5—-TI12 0 4 14 - - -
11 T6—L 2 0 7 12 - — -
12 T5-T12 1 5 3 - - -
Mean 0.8 8.3 9.9 11.1 8.0 5.4
S.D. 1.2 4.6 5.4 5.6 3.1 1.0

Table 2. Degrees of scoliosis induced in the Group of intermediate muscle stimulation

Specimen Levels/wks 0 2 4 6 8 12

1 T6—T12 0 6 4 8 5 5

2 T6—L1 0 3 10 8 9 5

3 T6—Ti2 8 10 5 6 5 5

4 T6—L1 0 3 6 6 6

5 T5—T11 0 6 11 7 7 4

6 T6—T12 0 4 13 8 10 -

7 T6—L1 0 9 5 11 - —

8 T5—-Ti2 0 5 5 0 - -

9 T5—T12 0 7 7 - - -

10 T6—T12 0 18 - - - -
Mean 0.8 7.1 7.6 7.7 7.0 5.0
S.D. 2.5 4.5 3.2 1.7 2.1 0.6
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Table 3. Degrees of scoliosis induced in the Group of lateral muscle stimulation

Specimen Levels/wks 0 2 4 6 8 12
1 T7-L1 0 7 13 11 8 4
2 T6—T12 0 5 6 10 10 6
3 T6—L1 0 6 5 3 6 4
4 T6—L1 0 8 15 8 14
5 Té—L1 0 12 6 5 9
6 T5—-Ti1 0 11 10 5 3 4
7 T3—Ti1 0 5 7 5 11 10
8 T2-T8 1 8 7 7 7
9 T7—-L1 0 15 10 8 0 -
10 T4—T12 3 10 11 - - —
11 T6—L1 0 4 — - — —
12 T5—L12 5 7 - - - —
Mean 0.8 8.2 9.1 6.9 7.4 7.3
S.D. 1.6 3.3 3.3 2 2.5 3.6
Table 4. Degrees of scoliosis in the control Group
Specimen Levels/wks 0 2 4 6 8 12
1 T6—L1 —2 3 3 -3 3 4
2 T6—L1 4 -8 2 —8 2 1
3 T6—L1 —2 3 3 3 3 10
4 T6—L1 3 0 4 0 4 3
5 T6—L1 1 3 —2 3 —2 0
6 T6—L1 0 0 3 0 0 —
7 T6—L1 6 9 0 5 -3 —
8 T6—L1 2 3 - - - —
Mean 1.5 1.6 1.9 0 1.0 3.0
S.D. 2.8 4.8 2.1 4.4 2.7 3.6
(1, 10)=20.63, #| 32 : F. 05(1, 10)=15.88). & 7} Azsg o o Z2FelAe 3 +3.63 9 ZapT
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A 2Fo A= 5 +0.63°, A 3T 4= 7.25°+3.58



Table 5. Statistical analysis of induced scoliosis in each Group

Periods Group [ Group 1I Group I Group IV
0: 2 wks T =5.70 T =4.45 T =3.16 T =0.07
D.F.=22 D.F.=18 D.F.=22 D.F.=14
P<0.005 P<0.005 P<0.005 P>0.1
2: 4 wks T =0.82 T =0.26 T =0.34 T =0.13
D.F.=22 D.F.=17 D.F.=20 D.F.=13
P>0.1 P>0.1 P>0.1 P>0.1
4.6 wks T =0.49 T =0.12 T =1.71 T =1.02
D.F.=14 D.F.=14 D.F.=17 D.F.=12
P>0.1 P>0.1 P>0.1 P>0.1
6.8 wks T =1.32 T =0.68 T =0.43 T =0.51
D.F.=14 D.F.=13 D.F.=15 D.F.=12
P>0.1 P>0.1 P>0.1 P>0.1
8:12 wks T =1.78 T =2.04 T =0.82 T =0.91
D.F.=10 D.F.=9 D.F.=14 D.F.=10
P>0.1 P>0.05 P>0.1 P>0.1
D.F.: Degree of Freedom
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. 4. Scoliosis related to the duration of electrical stimulation.
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Fig. 5. Histological findings of back muscle after the electrical stimulation(left) compared with control

side(tight)
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