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A rabbit model of acute spinal cord compression injury by rapid exchange balloon dilatation catheter/
ZHOU Jian, Al Lixiati, CHE Lixin, et al/Chinese Journal of Spine and Spinal Cord, 2016, 26(11):
1018-1024

[Abstract] Objectives: To investicate the operation process and effect of rapid exchange balloon dilatation
catheter to induce the model of acute spinal cord compression injury(SCI). Methods: Spinal cord compression
injury model was introduced in 24 New Zealand white rabbits. The models were randomly divided into 3
groups. A 4cm median incision was taken to expose T8 to TI1 after narcosis, then a side of T8 vertebral
plate was removed. Rabbits in group A only received the laminotomy without insertion of balloon; in group B,
the balloons were surgically positioned in the T10 spinal canal but not inflated; in group C, the balloons
were put through T8 into T10, and the spinal cords were compressed by inflating the balloon to reduce about
30% of anteroposterior vertebral canal diameter. Computed tomography(CT) was used to show the location of
balloon and kept the record of all the pressure for 48h. The modified Tarlov motor function grade test and
SSEP were applied to evaluate the motor function of hind limbs before and at 48h after surgery. Then the
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weight loss and dietary were recorded change every day. Finally, 5 rabbits from each group were randomly

selected and spinal cord in the center of T10 was taken out to take the histological examination. The pres-
sure in balloon was reduced to negative pressure before taking out the balloons in group B and group C, the
other 3 cases in each group continued to be taken the weight loss and dietary change at 4d, 7d, 14d after
Results: The 95% confidence interval of pressure was 48.55-85.91kPa(mean, 67.23+22.34kPa) in
group C. The SSEP showed that motor function was seriously damaged in group C. The SSEP in group C

the SSEP did not show

operation.
after surgery was significantly different from group A and B (P<0.05). However,
statistically difference between group A and B (P>0.05). The differences of weight loss and dietary change at
1d, 2d, 4d, 7d, 14d after operation were not statistically significant among the 3 groups(P>0.05). The weight

The diet returned to normal at 7d of post—operation.

The difference

recovered to normal at the 14th of day post—operation.
While group C had lower modified Tarlov motor function grade than group A and B (P<0.05).

of modified Tarlov motor function grade was not statistically significant between group A and B (P>0.05).

Conclusions:

A model of acute spinal cord injury by using the compression with rapid exchange balloon

dilatation catheter is successfully induced. It can well simulate the clinical situations of SCI.

[Key words] Spinal cord injuries; Spinal cord compression; Rapid exchange balloon dilatation catheter
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Figure 1 Model of spinal cord compression injury in rabbits a Remove left side of T8 vertebral plate to show the dura
mater b The balloons were put through the left side of T8 ¢ The balloons were put through T8 to T10 d The uninflated
balloon was in the left side of ventral spinal canal and not compressed the spinal cord on CT e The inflated balloon
was in the left side of ventral spinal canal and compressed the spinal cord on CT f The CT coronary reconstruction
show that the balloon located in the left side of T10 g The CT sagittal reconstruction image display that the balloon
lied in the T10 and the spinal cord was compressed by inflating the balloon to about 30% of anteroposterior diameter of

vertebral canal h The pressure syringe show the pressure
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Table 1 The SSEP and the modified Tarlov score pre— and 48h post— operation in the 3 groups

. SSEPYER (V) T ol T v
Group TR i ARG AR ARG
Pre—operation Post—operation Pre—operation Post-operation
A4 Group A 0.51+0.11 0.510.117 6.00+0.00 6.000.00"
B4 Group B 0.60+0.10 0.510.117 6.00+0.00 5.88+0.35%
C# Group C 0.51+0.11 0.21+0.002 6.00+0.00 1.13+0.35%
F{i F value — 17.762 — 741.500
PfH P value — 0.000 — 0.000

TE (DY C 4L 18] 5 A P<0.05 ;@5 7 413 KT L % P<0.05

Note: (DCompared with group C, P<0.05; @Compared with group C pre—operation, P<0.05
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Figure 2 The F amplitude of SSEP in three groups at pre—operation and 48h after operation a SSEP in group A pre—

operation b SSEP at 48h after operation in group A ¢ SSEP in group B pre—operation d SSEP in group B at 48h after
operation in group A e SSEP in group C pre—operation f The SSEP amplitude in group C after the operation
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Table 2 The weight loss in different time after the operation
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Group 1d after operation 2d after operation 4d after operation 7d after operation 14d after operation
A% Group A 0.16+0.04 0.31+0.05 0.33+0.06 0.33+0.04 0.03+0.03
BZH Group B 0.17+0.04 0.32+0.05 0.36+0.05 0.37+0.06 0.03+0.02
C#4 Group C 0.17+0.06 0.38+0.08 0.47+0.12 0.48+0.24 0.06+0.04
F{H F value 0.163 2.782 2.227 0.889 0.770
Pl P value 0.851 0.085 0.189 0.459 0.504
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Table 3 The dietary change in different time after the operation
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Group 1d after operation 2d after operation 4d after operation 7d after operation 14d after operation
A4l Group A 0.08+0.03 0.11+0.03 0.10+0.02 0.12+0.03 0.13+0.02
B4l Group B 0.08+0.03 0.10£0.02 0.09+0.02 0.13£0.02 0.13+0.03
C4l Group C 0.07+0.02 0.09+0.03 0.09+0.04 0.13£0.03 0.16+0.03
F{E F value 0.359 1.258 0.176 0.060 0.019
PfE P value 0.703 0.305 0.842 0.942 0.981
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Figure 3 The pathology observation of spinal cord tissue with the center of T10 after 48h(HE, x200) a, b Represent

the spinal cord in group A and B respectively and the anterior horn nerve cells and axon is normal ¢ The central

canal was hematose and nerve cells were degeneration in gray matter, the diffuse demyelination changes company with

dotted hemorrhage was showed in white matter
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