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Experimental Study for Nerve Regeneration Using Tubes Filled with
Autogenous Skeletal Muscle in a Gap of Rabbit Sciatic Nerves

Jun-Mo Lee, M.D., Sung Jin Shin, M.D.,
Jeong-Hwan Seo, M.D.*, Chang Ho Song, M.D.**

Departments of Orthopedic Surgery, Rehabilitation Medicine* and Anatomy*¥*,
Chonbuk National University Medical School and Research Institute of Clinical Medicine,
Chonbuk National University, Jeonju, Korea

The bridging of nerve gaps is still one of the major problems in peripheral nerve surgery. To
evaluate the role of silicon tube in nerve regeneration, gaps were made by resection of tibial com-
ponents of sciatic nerves of twenty-five New Zealand rabbits. The gaps were divided into five
groups. In group I, the tibial components of sciatic nerves were isolated and the incision immedi-
ately closed. In group II, 1-cm segments of the nerve were removed and the silicon tubes filled
with autogenous skeletal muscle were sutured in place. In group III, 1-cm segments of the nerve
were removed and the silicon tubes filled without muscle were sutured in place. In group IV, 2-cm
segments of the nerve were removed and the silicon tubes filled with autogenous skeletal muscle
were sutured in place. In group V, 2-cm segments of the nerve were removed and the silicon tubes
filled without muscle were sutured in place. At 16th week, the eletromyography, the light and
transmission electron microscopy were performed. Nerve conduction study stimulating sciatic
nerve proximal to the lesion and recording at gastrocnemius muscle showed that the compound
muscle action potentials of the group II with 1 cm nerve defect filled with muscle were higher
amplitudes than the group III without muscle. Compound muscle action potentials of the group IV
with 2 cm defect filled with muscle showed similar results in comparison with the group V. The
light and transmission electron microscpy showed that a good morphological pattern of nerve
regeneration in 1 cm gap than 2 cm and in gap with muscle than gap without muscle.
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Text Fig. Compound muscle action potentials of sciatic nerve in group II (A: 1cm defect filled with autogenous glu-
teus maximus, B: normal sciatic nerve)

Table 1. Amplitude of Compound Muscle Action
Potentials of Gastrocnemius Muscle in Injury

and Normal Side

Amplitude (mV)
Group”
Injury side (% to normal)  Normal side
I 18.6(57.9) 32.1
i1 10.2(22.9) 45.7
v 14.3(52.1) 27.5
A% 9.1(24.6) 37.0

a) II: 1 cm with muscle tube
III : 1 cm without muscle tube
IV : 2 cm with muscle tube
V : 2 cm without muscle tube
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Fig. A1-A8. Light photomicrographs the rabbit sciatic nerves . The sciatic nerves were resected 1 cm (Fig. 2-5) or 2
cm (Fig. 6-8) gap and were repaired with the silicon tube filled with (Fig. 2, 3, 6, 7) or without (Fig. 4, 5,
8) the thin strips of muscle fibers (toluidine blue staining, 400 X, bar = 10 gm)
A1l Light microscopic finding of the sciatic nerve from normal rabbit
A2. Light microscopic finding of the proximal segment from the rabbit sciatic nerve 16 weeks after surgical
operation (with 1 cm gap and inserted silicon tube with muscle fibers).
A3. Light microscopic finding of the distal segment from the rabbit sciatic nerve 16 weeks after surgical opera-
tion (with 1 cm gap and inserted silicon tube with muscle fibers).
A4, Light microscopic finding of the proximal segment from the rabbit sciatic nerve 16 weeks after surgical
operation (with 1 cm gap and inserted silicon tube without muscle fibers).
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AS. Light microscopic finding of the distal segment from the rabbit sciatic nerve 16 weeks after surgical opera-
tion (with 1 cm gap and inserted silicon tube without muscle fibers).

A6. Light microscopic finding of the proximal segment from the rabbit sciatic nerve 16 weeks after surgical
operation (with 2 cm gap and inserted silicon tube with muscle fibers).

A7. Light microscopic finding of the distal segment from the rabbit sciatic nerve 16 weeks after surgical opera-
tion (with 2 cm gap and inserted silicon tube with muscle fibers).

A8. Light microscopic finding of the distal segment from the rabbit sciatic nerve 16 weeks after surgical opera-
tion (with 2 cm gap and inserted silicon tube without muscle fibers).
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Fig. B1-B8. Electron micrographs of the rabbit sciatic nerves. The sciatic nerves were resected 1 cm (Fig. B2-B5) or

B1.

B2.

B3.

B4.

2 em (Fig. B6-B8) gap and were repaired with the silicon tube inserted with (Fig. B2, B3, B6, B7) or
without (Fig. B4, BS, B8) the thin strips of muscle fibers.
Electron microscopic finding of the sciatic nerve from normal rabbit. There are myelinated nerve fibers,
axons and collagen fibers (A ; axon, M ; myelin sheath, C ; collagen fiber, 3,000 X ; bar = 2 #m).
Electron microscopic finding of the proximal segment from the rabbit sciatic nerve 16 weeks after surgical
operation (with 1 cm gap and inserted silicon tube with muscle fibers). There are myelinated nerve fibers,
unmyelinated nerve fibers, axons and collagen fibers (A ; axon, M ; myelin sheath, C ; collagen fiber, % ;
unmyelinated nerve fiber, * ; axoplasmic vacuole, 2,500 X ; bar = 2 pm).
Electron microscopic finding of the distal segment from the rabbit sciatic nerve 16 weeks after surgical opera-
tion (with 1 cm gap and inserted silicon tube with muscle fibers). There are myelinated nerve fibers, unmyeli-
nated nerve fibers, axons, Schwann cells and collagen fibers (A ; axon, M ; myelin sheath, C ; collagen fiber
SN ; Schwann cell nucleus, % ; unmyelinated nerve fiber, * ; axoplasmic vacuole, 3,000 X ; bar = 2 #m).
Electron microscopic finding of the proximal segment from the rabbit sciatic nerve 16 weeks after surgical
operation (with 1 cm gap and inserted silicon tube without muscle fibers). There are myelinated nerve fibers,
unmyelinated nerve fibers, axons and collagen fibers (A ; axon, M ; myelin sheath, C ; collagen fiber, % ;
unmyelinated nerve fiber, 3,000 X ; bar = 2 #m).
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Fig. B1-BS.
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Electron microscopic finding of the distal segment from the rabbit sciatic nerve 16 weeks after surgical oper-
ation (with 1 cm gap and inserted silicon tube without muscle fibers). There are myelinated nerve fibers,
unmyelinated nerve fibers, axons and collagen fibers (A; axon, M; myelin sheath, C; collagen fiber, ¥%;
unmyelinated nerve fiber, * ; axoplasmic vacuole, 3,000 X ; bar = 2 ¢m).

Electron microscopic finding of the proximal segment from the rabbit sciatic nerve 16 weeks after surgical
operation (with 2 cm gap and inserted silicon tube with muscle fibers). There are myelinated nerve fibers,
unmyelinated nerve fibers, axons, Schwann cells and collagen fibers (A; axon, M; myelin sheath, C; colla-
gen fiber, SN; Schwann cell nucleus, % ; unmyelinated nerve fiber, 3,000 X ; bar = 2 gm).

Electron microscopic finding of the distal segment from the rabbit sciatic nerve 16 weeks after surgical oper-
ation (with 2 cm gap and inserted silicon tube with muscle fibers). There are myelinated nerve fibers,
unmyelinated nerve fibers, axons, Schwann cell and collagen fibers (A; axon, M ; myelin sheath, C; collagen
fiber, SN; Schwann cell nucleus, % ; unmyelinated nerve fiber, 2,000 X ; bar = 2 pm).

Electron microscopic finding of the distal segment from the rabbit sciatic nerve 16 weeks after surgical oper-
ation (with 2 cm gap and inserted silicon tube without muscle fibers). There are myelinated nerve fiber,
unmyelinated nerve fibers, axons, and collagen fibers (A; axon, M; myelin sheath, C; collagen fiber, %;
unmyelinated nerve fiber, * ; axoplasmic vacuole, 5,000 X ; bar = 2 pm).
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