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[Abstract] Objective To investigate the long - term stability of syringomyelia (SM) rat model
constructed by epidural compression. Methods A total of 35 Sprague-Danley (SD) rats were randomly
divided into sham surgery group (n=29), short-term group (n=06) and long-term group (n=20). The central
spinal canal was blocked by epidural compression to induce SM in rats. Basso-Beattie-Bresnahan score
(BBB) was used to evaluate lower limb motor function before surgery and at 3, 6, 9 and 12 months after
surgery. The morphological changes of SM were evaluated by MRI and HE staining at 2 and 12 months
after surgery. Results At 2 and 12 months after surgery, MRI showed 80% (16/20) and 85% (17/20) rats
in long -term group had SM. Compared with 2 months after surgery, the ratio of the maximum cavity
diameter to the diameter of spinal cord plane (Z =-3.518, P =0.000) and the ratio of the maximum cavity
area to the area of spinal cord plane (Z=-3.464, P=0.001) increased in long-term group at 12 months after
surgery. At 2 and 12 months after surgery, the morphology of the spinal cord was normal and there was no
cavity in sham surgery group, while the spinal cord cavity was observed in the short-term group at 2 months
after surgery. At 12 months after surgery, the cavity area of the long-term group was not only larger than
that of the short-term group, but also involved more vertebral segments. There was no significant difference
in BBB score between sham surgery group and long-term group at different time points before and after
surgery (P > 0.05, for all). Conclusions The rat model of SM constructed by epidural compression has
high positive rate, good long-term stability, and does not affect the motor function of rats.

[Key words] Syringomyelia; Epidural space; Magnetic resonance imaging; Pathology; Disease
models, animal
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Figure 1 Schematic diagram of the syringomyelia model: the ligamentum flavum was cut in the lamina space of

T, 15 and a 1.50 mg long-strip of cotton was inserted into the epidural space below the lamina of T ; to prevent the

flow of cerebrospinal fluid. Horizontal plane view (Panel 1a). Sagittal plane view (Panel 1b).
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Figure 2
Median sagittal plane view (Panel 2a). Horizontal

Schematic diagram of syringomyelia

plane view (Panel 2b).
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after surgery (arrows indicate, Panel 3d).
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Table 1. Comparison of syringomyelia positive rate of long-
term group in 2 and 12 months after surgery (case)
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*paired x? test: P =1.000, fit X} XK 5 . P =1.000
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Figure 3 Sagittal and axial T,-RARE findings Syringomyelia was not observed in sham surgery group at 2 months
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after surgery (Panel 3a). Syringomyelia was observed in long-term group at 2 months after surgery (arrows indicate, Panel
3b). Syringomyelia was not observed in sham surgery group at 12 months after surgery (Panel 3c). Syringomyelia was
observed in long-term group at 12 months after surgery, and the area of syringomyelia was larger than that at 2 months
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Figure 4  Morphological changes of syringomyelia after surgery HE staining Low power magnified
syringomyelia formation and central canal dilation in sham surgery group at 2 and 12 months after surgery (Panel 4a, 4b). Beaded
changes and cavity formation were observed in the central spinal cord in short-term group at 2 months after surgery (Panel 4c).
Beaded changes and cavity formation were observed in the central spinal canal in long-term group at 12 months after surgery, and

There was no

the degree of dilation was more obvious than that in short-term group (Panel 4d).
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Table 3. Comparison of BBB score of lower limb motor
function in sham surgery group and long-term group before
and after surgery (x £ s, score)
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Table 4. ANOVA for pretest-postest measurement design
of BBB score in sham surgery group and long-term group
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