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Percutaneous epidural balloon catheter insertion for establishing a sheep model of acute cervical spinal cord
injury

HUANG Xuan, CHEN Zhi, WANG Kun, HE Ping, SHEN Hong-xing”*
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[Abstract] Objective To develop a percutaneous technique with expandable balloon catheter for establishing a sheep
model of acute cervical spinal cord compression injury. Methods Twelve adult male sheep were randomized into 3 groups:
control (A, n=4), 0.6 mL compression (B, n=4) and 1 mL compression (C, n=4) groups. All animals received epidural
balloon catheter (3Fr) insertion using a percutaneous trans-lumbosacral interlaminar space technique similar to the method used
in vascular access for angiography. The balloon catheter was advanced under fluoroscopic guidance until its distal tip reached the
Cs/7 level. One week later, the balloons of group B and C were inflated by 0. 6 ml. and 1 mL half-strength contrast material; the
balloons were left inflated for 1-hour and then deflated. Animals in group A received no treatment. CT and MR images were
taken before and after surgical procedures. Quantitative assessment of spine canal occupying rate was accomplished by using a
software program based on CT results. Motor functions of animals were assessed by modified Tarlov scale. Two animals were
sacrificed each time at 24 h and 48 h after inflation in each group. Spinal segments of the injured level were then obtained for
pathologic examination. Results Balloon catheters were successfully inserted in all animals. and the spinal-canal-occupying
rates were (9.1 £0.2) % in group A, (9.140.2) % in group B, and (8. 940. 2) % in group C after insertion. After inflation,
the rates increased to (45. 5=+ 2. 5)% in group B and (78. 3+ 2. 3)% in group C, and MRI findings indicated ventral
compression of the cervical spinal cord. Hind limb movement remained normal after catheter insertion in all groups. Animals in
group B and C became paraplegic after inflation, and a positive correlation between injection volume and Tarlov score was

observed. Pathological results demonstrated neuron atrophy, increased gap around the neurons, mild demyelinated and vacuolar
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degeneration in both group B and C at Cs; level 24 h after injury. Pathological changes deteriorated at 48 h after injury.

Conclusion Percutaneous epidural balloon catheter insertion can avoid surgical exposure of normal tissues around the spinal

cord, and it may serve as a method for establishing acute cervical spinal cord injury model simulating the clinical condition.
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Fig 1 Procedures of percutaneous balloon

catheter insertion and inflation
A Introduction of the guide wire through the vascular
sheath; B: The Fogarty balloon catheter; C: Introduction of
the catheter along the guide wire; D: The catheter was intro-
duced into the epidural space; E: The balloon was inflated at

Cgr level
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Fig 2 CT and MRI findings after balloon

catheter insertion and inflation
A-C: CT images of different inflation volume (0 mL,0. 6 mL,
and 1 mL) of the balloon catheter. D-E: MRI images (D: No
obvious spinal cord compression without inflation; E: Inflation
with 0. 6 ml caused ventral lateral compression of the cervical
spinal cord; F; Sagittal T,-weighted images showed compression

of the cervical spinal cord with 0. 6 mL inflation)
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Fig 3 Pathologic results of cervical spinal

cord after balloon inflation
A-C. Grey matter area; D-F: White matter area. A,D: Nor-
mal neurons, white matter and axon in control group(percu-
taneous epidural balloon catheter insertion with inflation vol-
ume of 0 mL); B,E. Neuronal degeneration, neuronatrophy
and moderate demyelination 24 h after 1 mL inflation; C,F;
Severe neuronal degeneration in the grey matter and vacuolar
change in the white matter 48 h after 1 mL inflation. Original

magnification; X 40
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