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Abstract

Background Although the application of d.c electric current has been proposed as a means
to improve peripheral nerve regeneration, its usefulness has not been firm established. The
present study was, therefore, undertaken to reevaluate the effect of d.c. current on the
regeneration of peripheral nerve and to determine if intraoperative stimulation and recording
technique is practical in clinics. Method Sciatic nerves of rabbits were transected and
sutured with 8-0 prolene. The sutured nerves were then either treated with 15x¢A dc.
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current for 1, 2, or 3 weeks (Neurorrhaphy + d.c. group) or maintained without any
treatment (Neurorrhaphy group). At one-week intervals after operation, compound muscle
action potentials and intraoperative compound nerve action potentials were recorded in each
group to evaluate the functional recovery of the nerve. At the end of third week
experiments, sciatic nerve samples were prepared for histologic examination of regeneration.
Result There exited a significant positive correlation between the onset latencies of

intraoperative

nerve action potenial and compound muscle action potential(r=0.68, p=0.003).

Histologic examination indicated that sciatic nerve of the Neurorrhapy +d.c. 1-week group
contain less vacuoles than those in controls and the jumber of myelinated fibers in the
Neurorrhapy+d.c. 1-week group(1685+321) was significantly(p<0.05) higher than that in the
Neurorthapy group after 3 weeks(1324£374). The results of the study demonstrated that
while excellent regeneration occurred on the sciatic nerve treated with d.c. electric field for

1 week, the

long application of dc. electric fields could not support the regeneration of

peripheral nerve. Conclusion Such results indicate that short applied d.c electric field might
decrease the latency period, or the extent of retrograde dieback. These rusults suggested that

intraoperative

Key Word :

use of stimulating and recording technique was practical and useful.

Nerve regeneration. d.c. electric stimulation. Intraoperative compound nerve
action potential.
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Table 1. The latency of onset of compound muscle action potential

Latency of onset (msec)

Group 1 week 2 weeks 3 weeks
Neurorrhaphy with d.c. group’
Day 7 1.25 £ 0.12" 1.23 £ 0.32 1.17 £ 0.25
Day 14 1.52 £ 0.19 1.38 = 0.19
Day 21 1.30 £ 0.25
Neurorrhaphy only 1.583 £ 0.25 1.22 = 0.26 1.19 £ 0.14
Control 1.13 £ 0.17

Values are means £ SD ; n=5

" Significantly different (p< 0.05) from the corresponding value in Neurorrhphy group by Wilcoxon signed rank

test.

Tde group : The sutured nerve was treated with 15# A direct current

Table 2. The latency of onset of intraoperative compound nerve action potential

Group

1 week

Latency of onset (msec)
2 weeks

3 weeks

Neurorrhaphy with d.c. group’

Day 7 1.54 = 0.12° 1.39 £ 0.22 1.25 £ 0.25
Day 14 1.71 £ 0.26 1.48 = 019
Day 21 50 £ 0.2

Neurorrhaphy only 7 £ 0.26 158 = 0.26 1.47 = 0.14
Control * 0.15

Values are means = SD ; n=b.

" Significantly different (p< 0.01) from the corresponding value in Neurorrhphy

group by Wilcoxon signed rank test.

d.c group : The sutured nerve was treated with 152 A direct current
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]

Table 3. Number of myelinated fiber at 3
weeks

Group Myelinated fiber
Nerorthaphy with d.c. group

Day 7 1685 + 231"

Day14 1483 1 261

Day21 1397 + 311

Neurorthaphy only 1324 + 374

Control 5632 + 391

Data represent means = SD ; n=5.

* Significantly  different(p<0.05) from the value in
Neurorrhaphy only group by T-test.
d.c group : The sutured nerve was treated with
151 A direct current
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Fig. 2. Change of nerve fiber on longitudinal section of sciatic nerve(H&E stain x 400)
A : Diffuse degenerative change of nerve fiber in neurorrhaphy groups.
B : Minimal degenerative change of nerve fiber in d.c. treated groups.



Fig. 3. Change of nerve fiber on cross section of sciatic nerve(Toluidine blue x 400)
A : Widespread axonal degeneration in neurorrhaphy groups.
B : A population on fall out in myelinated fiber in d.c. treated groups.
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