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Promoting effect of percutaneous electrical stimulation on nerve
regeneration after end-to-side neurorrhaphy in rats

SUN Qian, CAO Qun-hua, ZHU Wei, MEI Yuan-dong, GU Chen
( Department of Hand and Foot Surgery, the Second People’s Hospital of Changshou City, Changshu 215500, China)

[ Abstract]  Objective To observe and explore the effect and clinical value of percutaneous electrical stimulation
on nerve regeneration after end-to-side neurorrthaphy in rats. Methods Thirty-two SPF male S-D rats were randomly
divided into four groups (n = 8): group A, the normal control group; group B, with end to end neurorrhaphy of
musculocutaneous nerve injury matched to the ulnar nerve; group C, with end to side neurorrhaphy of musculocutaneous
nerve injury matched to the ulnar group; and group D, with end to side neurorrhaphy of musculocutaneous nerve injury
matched to the ulnar nerve plus postoperative transcutaneous electrical stimulation (30 min per day for 6 weeks).
Electromyography, postoperational nerve conduction velocity, the histological and ultrastructural changes of the nerve
fibers were examined, and NF-200 expression in frozen sections was observed using imunohistological staining, to assess
the recovery of muscle strength of the diseased side limb and the neuroregeneration in the rats after treatment. Results
The amplitude and conduction velocity of the groups C and D were lower than that of the group A, the latency was higher

than that of the group A, while the amplitude and conduction velocity of the group D were lower than that of the group C,
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and the latency was higher than that of the group C. The wet weight ratio of the biceps brachii muscle and the cross-

sectional area of muscle fibers in the groups B, C and D were lower than those in the group A, and the recovery of muscle

in the group C was the worst. The expression of NF-200 in the rats of groups B, C and D was significantly lower than that

in the group A, and the expression of NF-200 in the group D was significantly higher than that in the group C, but still

significantly less than that in the group B (P < 0.05). Electron microscopy showed mature myelinated fibers in the

group B, whereas unmyelinated fibers were the main component and the myelin sheath was poorly developed in the group

C. The myelin regeneration in the group D was better than that in the group C, but still some unmyelinated nerve fibers

were seen. Conclusions The percutaneous electrical stimulation can effectively promote nerve axonal regeneration and

can delay the atrophy of the target muscle after end-to-side neurorrhaphy. Though there is difference compared with the

end-to-end neurorrhaphy, the end-to-side neurorrhaphy is still an effective method in clinical repair of peripheral nerve

injury.
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Note. U; Ulnar nerve;M: Median nerve; MC: Musculocutaneous nerve.

Fig.1 Sketch map of the surgical operation
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R SARBNE P ZIRNE BRI L FRHE (x £5,n =8)
Tab.1 The amplitude, latency and nerve conduction velocity of the musculocutaneous nerve in the rats of each group
2H31] Groups yﬂ]g/' mV [axiNii% ms %E'FE;JE/ m/ s
Amplitude Latency period Conduction velocity
A 16.88 £3. 13 0.91 £0.29 21.65 2. 14
B 14.04 £2.78 1.06 £0. 34 19.02 £1.98
C 8.60+2.21" 1.48 £0.37" 10.37 +1.78 "
D 11.35+3.49*# 1.19 +0. 41 ** 14.85 +2.19*#
W5 AHE,*P < 0.05;5 C 45 ,*P < 0.05,
Note. Compared with the group A, *P < 0.05. Compared with the group C,*P < 0.05.
F2 HEAKRBIESKNWHRE L (v £5,n=8,% ) R3 SRR R (v £5,n =8, pum”)
Tab.2 Wet weight ratio of biceps brachii muscle of the Tab.3 Transverse sectional area of biceps brachii
rats in each group muscle fibers in the rats of each group
415 iy 415 JULEF 44 8 78 i
Groups Wet weight ratio Groups Cross-sectional area of muscle fibers
A 98.65 £3.70 A 1254. 46 +198. 21
B 88.27 £5.38** B 1078.79 £201. 93 **
C 72.34 £5.19"7 C 874.29 £154.40"
D 84.85+4.36 " D 989.48 +179.40"*
T 5 AU, *P < 0.05;5 C 45 ,*P < 0.05, T 5 AHE,*P < 0.05;5 C 4t ,*P < 0.05,
Note. Compared with the group A, “P < 0.05. Compared with the group Note. Compared with the group A, “P < 0.05. Compared with the group
C,*P < 0.05. C,*P < 0.05

TE: A:AZ1;B:B4L;C.C41;D:D 4,
B2 W4k (HE x 200)
Note. A;group A. B: group B. C; group C. D: group D.

Fig.2 Cross-sectional area of muscle fibers. HE staining
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Tab.4 Ratios of NF-200 positive staining in the

musculocutaneous nerve fibers of rats in each group

415 PR A AR

Groups Positive area
A 6.39 +1.31
B 17.43 £1.62**
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D 10.85 +1.79 **4

5 A s, *P < 0.05;5 C411L4,*P < 0.05; 5 B 411L4, 4
P <0.05,

Note. Compared with the group A, *P < 0.05. Compared with the group
C,*P < 0.05. Compared with the group B, 4P < 0.05.
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Fig.3 Ultrastructural changes of the nerve fibers
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