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examination, and electrodiagnostic studies. The purpose of the present study was to examine serial magnetic
resonance image(MRI) changes following acute muscle denervation under experimental conditions and to
identify potential advantages and disadvantages of this use of MRI.

Methods[] An experimental transection of right sciatic nerve on Spargue—Dawley rats was performed. MRI was
performed with T1—weighted spin—echo and STIR sequences. The imaging findings were compared with EMG in
order to determine its sensitivity relative to this standard procedure. A simultaneous histopathological study provided
information about the morphological basis of the imaging findings. Signal intensities were expressed as a ratio of
abnormal to normal.

Results[] The signal intensity ratio of muscles with the STIR sequence was increased significantly at 2 weeks after
sciatic nerve transection(p<0.05), although definite signal change was seen as early as 4 days postdenervation in
one. EMG revealed significant denervation potential from 3 days after nerve transection. Diffuse cell atrophy was
revealed hostologically at 2 weeks after transection, which was at the same time of significant signal change in MRI.

Conclusion MRI signal changes in denervated muscles secondary to nerve injury correlate with the degree of
muscle atrophy on histologic examination. In addition to EMG, MRI can document the course of muscle atrophy and
mesenchymal abnormalities in denervation. These results indicate that MRI can play a complementary role in the
evaluation of patients with denervation.

O bjectives(] The evaluation of peripheral nerve injuries has traditionally relied on a clinical history, physical

KEY WORDSO Nerve transection- STIR(short tau inversion recovery): EMG(electromyography): MRI(magnetic res—
onance imaging)- Denervation.
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Fig. 1. STIR images of the hindlimb after transection of the right sciatic nerve. A0 In sham operation, slight increase of signal
intensity is showing(arrow), although not significant. BO Moderate increase of signal intensity is shown(arrow) at 4 days
after sciatic nerve transection in one rat. CO At 2 weeks after sciatfic nerve transection, significant increase of signal
intensity(arrow) and muscle atrophy are seen. DO Signal intensity ratio is measured as.
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Fig. 2. EMG findings after transection of the right sciafic nerve.
A0 Mild denervation potential is noted at 2 days after
sciatfic nerve fransection. BO Severe denervation poten-
fialis seen at 3 days after sciatic nerve fransection, which
continued until the end of the study at 4 weeks.
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Fig. 4. Graph showing signal intensity ratio with serial STIR
images after sciatic nerve tfransections in rats. Note
that the significant increase in signal intensity ratio
occurin the 2 weeks of denervation(p<0.05). x-axisO
duration from onset of denervation, y-axisO signal int-
ensity(SI) ratio on STIR images.
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Fig. 3. Histologic findings after tfransection of the sciatic nerve.
AU Focal muscle cell atrophy with intracellular vacu-
oles are noted at 4 days after sciatic nerve transection
(H & E stain, x 200). BO Diffuse muscle cell atrophy with
significant intracellular vacuoles are seen at 2 weeks
after sciatic nerve transection(Trichrome stain, x 200).
CUO Severe diffuse muscle cell atrophy with large intra-
cellular vacuoles(arrow) are demonstrated at 4 weeks
after sciatic nerve transection(Trichrome stain, x 200).
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