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Fig. 1.  Sciatic nerves are compressed using mini-clips. (A) a 15
g/0.1cm? compression mini-clip, (B) a 30 g/0.lcm?
compression mini-clip, (C) a 60 g/0.1cm? compression mini-
clip. Silicone tubes, diameter of 3.0 mm, are clipped by each
clip.
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Fig.2. A diagram showing the method for recording the
compound nerve action potential. A stimulating electrode is
placed in contact with the sciatic nerve at the sciatic notch and
a recording electrode is placed in the peroneal nerve at the
level of the fibular head. The center of the sciatic nerve is
compressed by a mini-clip.
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Fig.3. The cross section of the sciatic nerve is observed by an
electron microscopy at the level of the compression point, 10
mm distal, and 10 mm proximal to the compression point.
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Fig4. Amplitude of C-NAP in the control group. O, 15
2/0.1cm? compression ; @, 30 g/0.1cm?® compression ; 2, 60
g/0.1cm® compression. Data are X = SEM.
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Table 1. Compound nerve action potential (C-NAP)

Compression Periods after compression injury to the nerve
force Pre-
Group (g/0.1cm?)  compression Immediately after 2 weeks after 4 weeks after 8 weeks after
C 15 1.27£0.05 1.35+0.16 1.67%0.12 1.70+0.19 1.67£0.14
10.194+041 10.260.76 9.12+0.85 8.69+0.63 8.50+0.54
30 1.26+0.19* 1.17£0.13* 1.34+0.08* 1.08:£0.06
11.13:0.94* 12.02£1.26* 13.08 £0.97* 11.21£0.88*
60 1.610.10%* 1.47+0.13% 1.711£0.26* 1.86£0.22%*
11.03+0.56* 13.58+0.85* 12.75+1.18* 12.1£0.55%*
I 15 1.3340.06 1.51£0.09* 1.38+0.09 1.39:0.02* 1.31£0.03*
9.88+2.70 11.48+0.80* 9.971+0.70 9.23+0.84 9.09+0.72
30 1.64+0.06* 1.81£0.11* 1.87£0.18* 2.13£0.15*
11.38£0.95* 12.5040.93* 12.00£0.70* 13.4740.49%*
60 1.723+0.06* 2.77+0.46* 3.60+0.29*% 3.89£0.30*
11.00£0.45* 12.47+0.78* 13.85+0.55* 15.024+0.23*
I 15 1.82£0.08 2.58+0.13* 3.66£0.35* 3.81+0.33* 3.25:10.44%*
10.24+0.97 13.52+1.64* 12.12£0.70 12.51£0.73 14.38£0.62

Group C, control group; group I, 2.0 mm/day elongation group; group I, 4.0 mm/day elongation group. The upper row represents latency
(msec), and the lower represents duration (msec). Values are XESEM. * p<(0.05 compared with each pre-compression group (Wilcoxon

signed rank sum test).
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Fig.5. Amplitude of C-NAP in the elongation group. O, 15
g/0.1cm? compression in the 2.0 mm group ; @, 30 g/0.1cm®
compression in the 2.0 mm group ; &, 60 g/0.1cm®
compression in the 2.0 mm group ; &, 15 g/0.1cm®
compression in the 4.0 mm group. Data are X + SEM.
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Fig.6. Electron micrograph of the control group at the level of
the 10 mm distal shows mixture of the normal axons and
regenerated small diameter axons 8 weeks after 60 g/0.1cm’
compression. (Barr indicates 10 xm)

Fig.7.
10 mm distal shows regenerated small diameter axons 8

Electron micrograph of the 2.0 mm group at the level of

weeks after 15 g/0.1cm? compression. There are smaller
axons and thiner myelinated sheath than regenerated axons in
the control group. (Barr indicates 10 pm)
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Fig.8.  Electron micrograph of the 2.0 mm group at the level of
10 mm distal shows regenerated small diameter axons 8
weeks after 30 g/0.1cm® compression. Ensheathement of
myelin is not yet completed. The regenerated axons are
smaller and less than the axons in the 15 g/0.lcm®
compression group. (Barr indicates 10 gm)

Fig.9.
the compression point shows small numbers of immature

Electron micrograph of the 4.0 mm group at the level of

regenerated axons 8 weeks after 15 g/0.1cm® compression.
Endoneurial space is occupied by collagen fibrils caused by
endoneurial edema. There are no regenerated axons at the
level of the 10 mm distal to the compression point. (Barr
indicates 10 pm)
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Vulnerability of Gradually Elongated Peripheral Nerves Mitsuteru Yokoyama, Department of Orthopaedic
surgery, School of Medicine, Kanazawa University, Kanazawa 920-8640-]. Juzen Med Soc., 109, 291-299 (2000)
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Abstract

The purpose of this study was to evaluate the vulnerability of a gradually elongated peripheral nerve. Elongation of the
sciatic nerve was carried out by applying an external lengthener to the femur of a Japanese white rabbit and elongating it at a
rate of 2.0 mm/day or 4.0 mm/day to a final elongation of 30 mm. After completion of the elongation, a pressure of 15, 30, or
60 g/0.1 cm? was applied to the middle of the sciatic nerve for 30 minutes. Evaluations were carried out before, immediately,
and 2, 4 or 8 weeks after the nerve compression. Changes in compound nerve action potential (CNAP) were observed. Cross
sections of the sciatic nerve at the compression point, and 10 mm proximal and distal to it, were taken for electron microscopic
observation. In the control group, a 15 g/0.1 cm® compression was so slight that it caused no nerve injury. A 30 g/0.1 em?
compression caused a decrease of the amplitude of CNAP (A-CNAP) to 7.01 £ 1.21 mV immediately after compression, but
rose to a normal value of 13.56 = 2.01 mV eight weeks after, representing a state of neurapraxia. A 60 g/0.1 cm* compression
caused a state of axonotmesis, which showed a good recovery within eight weeks. In the 2.0 mm elongation group, although
the A-CNAP was lowered to 4.75 &= 0.43 mV, latency was within the normal range immediately after elongation. A 15 g/0.1
cm? compression caused a decrease of the A-CNAP to 1.94 == 0.55 mV, but was restored to 3.39 & 0.32 mV eight weeks after;
thus, the injury was in a state of neurapraxia. A 30 g/0.1 cm” compression caused a state of axonotmesis. A 60 g/0.1 cm?
compression caused a decrease in the A-CNAP to 0.65 =+ 0.15 mV immediately after compression, and it remained at 0.61 =
0.19 mV, showing no sign of recovery eight weeks after. Scattered regeneration of small-diameter axons was seen and
myelination was immature. These findings represented a “slowly recovering axonotmesis”. In the 4.0 mm elongation group,
the A-CNAP immediately after elongation was as low as 1.34 = 0.18 mV. Even eight weeks after a 15 g/0.1 cm?®
compression, A-CNAP had still not recovered. An endoneurial fibrosis with loose immature axons was seen at eight weeks
after compression, representing a “slowly recovering axonotmesis with dying back degeneration” . The results of this study
indicate that nerve elongation procedures require that adequate precautions should be taken against even slight compressions.



