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Study on the Biomechanical Mechanism of Paraspinal Muscles Exercise to Reduce the Risk of
Adjacent Segment Disease after Percutaneous Transforaminal Endoscopic Discectomy Guided
by “Paying Equal Attention to Sinew and Bone” ZHANG Xiao-yu" ?, LI Jing-chi" *, WANG Nan" ?,
DENG Rong-rong’?, XI Zhi-peng"?, XU Wen-qgiang"?, and XIE Lin""? 1 Orthopedics Department,
Jiangsu Province Hospital on Integration of Chinese and Western Medicine, Nanjing (210028 ) ; 2 Orthopedics
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ABSTRACT Objective To verify the exercise of paraspinal muscle under the guidance of “paying equal
attention to sinew and bone” can reduce the risk of adjacent segment diseases ( ASD ) after the percutaneous
transforaminal endoscopic discectomy ( PTED ) based on finite dement analysis. Methods Using the three-
dimensional model of patients with different bone mass in L3-S1 segment established by the research team
after PTED surgery. The exercise of paraspinal muscles had been simulated by fixing the degree of freedom in
the sagittal plane of the superior surface of current models. The von-Mises stress of endplates, the maximum
compressive stress and shear stress on the annulus in L5-S1 segment were calculated and evaluated to estimate
the variation of incidence risk of ASD. Results The biomechanical variations showed same trend in PTED models
after exercise of paraspinal muscles with and without osteoporosis. The stress concentration of von-Mises stress
under the post-extension condition was significantly improved after the back muscle exercise. The maximum
compressive stress on the annulus optimized obviously under extension condition and the peak stress decreased
12.9% and 9.1% in models with and without osteoporosis respectively. Conclusion The exercise of paraspinal
muscles based on the theory of “paying equal attention to sinew and bone” can decrease the risk of biomechanical
deterioration and resulting ASD after the PTED.
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