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Fig. 1. Schematic illustration of the experiment. (A) Total spondylectomy of the 13th thoracic vertebra.
(B) Recording of spinal cord evoked potentials. (C) Measurement of spinal cord blood flow.
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Fig. 2. Morphological changes of the dural sac and the spinal cord in spinal shortening. (A) Morphological
changes of the dural sac during operation. (B) Sagittal cross-section of the spinal cord.
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Table.1 Changes of spinal cord evoked potentials in spinal shortening

Spinal shortenin
Case Wava ; £

5mim 10mm 15mm 20mm

Dog 1 N1 — — — ;
Pl - — - —
Dog 2 NI — — - —
Pl — — - —
Dog 3 NI - - - —
P - - t t
Dog 4 NI — — | |
Pl - - t 1
Dogb NI - - - '
IJI — — —_— -
Dog 6 Ni — — —
Pl - - - -

—, no remarkable change: 1, increase more than 30% of N1 or Pl
amplitude of the epntrol; |, decrease more than 30% of N1 or P1
amplitude of the cotrol.

NI

Omm-shortening

{control)

Smm-shortening

tOmm-shortening

15mm-shortening

20mm-shortening

Fig. 3. The spinal cord evoked potential of the dog 4 in
spinal shortening. Decrease of P1 amplitude (*) and positive
wave (**) were recorded in more than 15mm spinal

. shortening.
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Fig. 4. Changes of spinal cord blood flow in spinal
shortening. Each value is X SE. *P<0.05, (Fisher's PLSD).
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Fig. 5. Morphological changes of the anterior spinal artery in the spinal shortening. Volar aspect
after microangiogram of the spinal cord. At 20 mm of shortening, the anterior spinal artery was obstructed

at the bottom of the spinal cord kinking.
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Fig. 6. Changes of the diameter of the anterior spinal
artery in the spinal shortening. Each value is X+ SD.
*P<0.05, (Bonferroni/Dunn).
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Abstract

Adult dogs were used in experiments to clarify the influence of spinal shortening on the spinal cord. After the 13"
thoracic vertebra was resected and an experimental model for longitudinal spinal shortening up to 20 mm was prepared,
changes in spinal morphology and spinal evoked potential, functions of the hind legs, spinal blood flow, and spinal
angiography were examined along the gradual shortening of the spine. Up to 7.2 mm shortening of the spine, the dura mater
and spinal cord ran parallel to the cranial and caudal sides of the spine, and no morphological change was observed in the dura
mater and spinal cord. With the shortening between 7.2 mm and 12.5 mm, the spinal cord ran straight in spite of the ruffling
of the dura mater. With shortening more than 12.5 mm, the spinal cord caused kinking and the dural tube protruded from the
spinal canal to the rear side (n=8). Abnormal spinal evoked potential was recorded with spinal shortening for 15 and 20 mm
causing kinking of the spinal cord. In the cases with 15 and 20 mm spinal shortening, incomplete paralysis on the hind legs
was observed in 1 of 3 and 3 of 4 cases, respectively. With spinal shortening of 5, 10, 15, and 20 mm, spinal cord blood flow
changed to 146 £ 10%, 160 & 21%, 102 & 17%, and 93 & 7% of that before spinal shortening (n=6), respectively, and the
blood flow with spinal shortening of 5 and 10 mm significantly increased compared with the control. Spinal shortening
significantly increased the diameter of the anterior spinal artery. As long as the spinal cord ran straight after spinal shortening,
spinal blood flow increased and no spinal damage was observed. With kinking of the spinal cord, spinal blood flow decreased
and conductance of the spinal cord was impaired. Taken together, spinal shortening is advantageous in the recovery of spinal
cord function, because the tension of the spinal cord loosened cranially and caudally, and the enlarged diameter of the spinal
artery increased spinal blood flow. However, since excessive spinal shortening caused kinking of the spinal cord, obstruction
of the spinal artery caused a decrease in spinal blood flow and kinking caused mechanical damage to the spinal cord. From
this experiment, it is concluded that the safety limit for spinal shortening was 12.5 mm (64% of the resected length).



