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Electromechanical and Bioelectrical Charateristics of Fracture Healing
Moon Sik Hahn, M.D., Do Young Lee, M.D., Yang Kim, M.D., and Seng Choi. M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University

It is widely blieved that the new bone formation is provoked by fine electrical stress to bone. There
have been many experimental studies that showed much efforts to define these small amounts of
electricity, and these fine electricities are being used in the orthopedic field for the treatment of various
fractures, nonunions and pseudarthrosis. The auther has checked the electrical potentials changing in
the course of fracture healing in rabbit’s femur. Comparing these data with that of the normal
control group, the following results were obtained.

1. In the normal rabbit's femur the electrical potential was 13.6mV less on the concave side than
on the convex side. This finding can be explained by the existence of stress generated potential
or piezoelectricity.

2. Electrcal potentials on the fractured femoral sites were lowered significantly from that of the
control group. So auther could confirm the existence of bioelectrical generated by increased electrical
activity of the living bone.

3. The electrical potential of the fractured femoral site has been decreased 50% and 20% as low
as that of the normal site at 8 weeks respectively. It is expected that these lowered electrical
potentials may become close to the normal values when the changed metabolic process due to the
fractured bone is no longer functioning and it is believed to take human 2 years to get the normal
value.
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a, Immediately after operation,
d. 2 months after operation,

b. 2 weeks after operation,
e. 3 months after operation.

c. 4 weeks after operation,

Fig. 1. Fractured femur with external fixation,
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Table 1. The electricity of the various tissues at
resting states

. Number Tissue-earth volt:
Tissue of cases _ difference(mV)
1. Muscle 21 ~—2291+25
1. Soft tissue abscess 4 —188+53
1. Bone(femur shaft) 15 —141+4-30
VI. Subcutaneous soft 21 —138+26

tissue

ttest: [—I, K, N :t<0.05 K—1I.
N :t<0.05, I—N : t>0.40.

Table 2. Piezo-electricity of the rabbit femur

-+

Number : 34 normal femur, Mean: —13.6mV,
Median : —15.5mV, S.D.:18.6mV, t<0.005

Table 3. Changes of electrical potentials at the fracture site(fracture site-earth)

Post-operative weeks Number of cases Bone surface-earth(mV) Bone holeearth(mV)
1. control 15 —1261-25 —1414+30
1. 8 6 —185:4-20 —209+23
. 12 10 —152436 —168+-33
N. 22 9 —1511+18 —169136

ttest: [—H, B, V:t<0.05, I—NH, N :t<0.05 B—N :t>0.40.
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o FAQY +4 A ¥ ¥4 As S =¥
3 Rk AYAlEF ud FHRE 45744
—531+16.8mV, 8FolH —48,2+17.1mV, 12544

Table 4. Differences of electrical potentials
between the fracture site and normal shaft

Post-fracture Number of Decrease in
weeks cases potentials(mV)

Control 15 0 +£30.0

4 2 ~—53.0+16.8

8 6 ~—48,2+17.1

12 4 —39.5+18.5

22 9 —31.2+ 6.2

26 3 —26.31+ 5.1
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Fig. 2. Differencies of electrical potentials.
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