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Role of disc decompression in resistance to vertebral rotation
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[ Abstract] Objective To investigate the effect of disc decompression on resistance to vertebral rotation torque in the
spine of adult pigs. Methods Six fresh adult porcine spines were involved and made into 36 specimens which consisted
of 2 adjacent vertebral bodies and 1 intervertebral disc from Ts to Ls, with 3 specimens each of 12 vertebral discs. The
specimens were embedded with polymethylmethacrylate (PMMA ). Then the specimens were fixed on the Instron tensile
torsion test machine. The caudal vertebra was immobilized, while the upper vertebra was rotated 6° counterclockwise and
clockwise ( first test ), and the maximum torques were recorded in both directions. Then, the initial disc decompression
(second test ) was performed on the right posterior side of the disc( the counterclockwise direction of the spinous process ),
and the maximum torque ( absolute value ) was measured and recorded. Finally, the extended annulus decompression
(third test ) was performed, and data were measured and recorded again. The maximum torque reduction caused by the
2 decompressions in counterclockwise direction and clockwise direction was calculated. Results The maximum torques
required for counterclockwise rotation were (1243 +371 ) N°m, (1044 +332)N*mand (8.12+2.90) N*m in 3 tests,
respectively; the maximum torques for clockwise were (12.57 +4.12) N-m, ( 10.94+3.81 ) N*m and (7.97 +3.52) N-m,
respectively. The torque reduction by the extended decompression was (2.97 + 1.90 ) N+m in the clockwise direction, which
was significantly higher than that by the initial decompression in the same direction [(1.63+0.74) N-m ], and significantly
higher than that in the opposite direction [(2.32+1.56) N-m ] as well, both with significant difference ( P<0.05 ).
Conclusion Disc decompression can significantly reduce torque required for axial deflection. The effect of disc decompression
on reducing torque follows the law of diminishing.
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