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Balneotherapy combined with electrical stimulation for treatment of disuse osteoporosis

Zhao Ting-gang

Abstract

BACKGROUND: Both electrical stimulation and balneotherapy exhibit therapeutic effects on disuse osteoporosis. The combined

application of these two methods has been rarely reported.

OBJECTIVE: To investigate the effects of electrical stimulation combined with balneotherapy on biomechanics of rat models of

disuse osteoporosis.

METHODS: Sprague-Dawley rat models of disuse osteoporosis were developed by resection of sciatic nerve and femoral nerve.
After wound healing, rats were interfered for 8 weeks with electrical stimulation, balneotherapy or their combination. Rat body

weight and femoral biomechanics were investigated.

RESULTS AND CONCLUSION: After denervation, body mass of rats with disuse osteoporosis was greatly increased, the femur
exhibited obvious abnormality in material and structural mechanics. After electrical stimulation and (or) balneotherapy, body mass
of rats with disuse osteoporosis was decreased, and the material and structural mechanics were improved. In particular after
electrical stimulation combined with balneotherapy, the maximum load, breaking load, elastic modulus, and ultimate strength of
the femur of rats with disuse osteoporosis were obviously improved.
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Table 1 Changes of body weight before and after experiment in
each group (x£s, n=8, g)

Group Before experiment After experiment

Sham operation 234.63+9.41
Model 235.89+9.50
Electrical stimulation 237.60+10.10
Spa 235.82+10.20
Spa+electrical stimulation 236.78+9.81

273.55+23.22
320.10£22.76°
288.50+22.34°
292.50+20.21°
291.41£19.73°

P < 0.01, vs. sham operation group; °P < (.05, vs. model group
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P <0.01), W%2.
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Table 2 Comparison of structure mechanical parameters of

femur (x£s, n=8)
Maximum load  Breaking load Stiffness
erow N) N) (Nimm)

Sham operation 109.67+9.88°  95.31+10.80° 232.04%35.11°

Model 92.97+7.55 79.75+8.40  185.10+24.24
Electrical stimulation ~ 105.24+8.22°  95.23+11.88% 225.72+24.50°
Spa 107.3247.12°  95.52+10.20° 223.23+32.25°
Spa-+electrical 109.93+9.77°  95.25+10.44° 229.17+31.12°
stimulation

®p < 0.05, °P < 0.01, vs. model group
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Table 3 Comparison of material mechaniccal parametrers of

femur (xts, n=8)
Maximum Breaking Energy
Group Flexibility (MPa) strain (%) strain (%) absorptiQon
(N/mm°)
Sham 5223.32+478.85° 2.45+0.22° 3.90+0.62° 105.44+14.21°
operation
Model 4688.30£681.21 2.66+0.46  4.34+0.77  79.85+16.59
Electrical 4998.00+480.77° 2.42+0.34° 4.28+1.12 110.34+22.74°
stimulation
Spa 5099.10+831.76° 2.43+0.95° 4.34+1.40 114.55+17.65"
Spa+ 5293.70+496.23° 2.48+0.24° 4.11:x0.91 117.48+14.45°
electrical
stimulation

2p < 0.05, °P < 0.01, vs. model group
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