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Research Status of Stress—Strain Characteristics and Degeneration Mechanism of Lumbar
Intervertebral Discs

Zhang Qi, Wang Ruibo, Lyu Baikang, Wang Yaobin, Fu Weiping, Zhang Changjiang
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Abstract: As the core buffering and load-bearing structure between the vertebrae of the spine, the stress-strain characteristics
of the lumbar intervertebral disc are the biomechanical basis for maintaining the physiological function of the spine. Abnormal
changes in stress and strain are important initiating factors for intervertebral disc degeneration. Intervertebral disc degeneration
is the main pathological basis for clinical low back pain, lumbar disc herniation, and other spinal diseases, seriously affecting
the quality of life of the population. Currently, research on the stress-strain characteristics of lumbar intervertebral discs has
extended from simple physiological mechanical detection to the exploration of the mechanism of the association between
abnormal mechanical stimulation and degeneration, covering multiple dimensions such as biomechanics, cell and molecular
biology, and clinical pathology. It has clarified the damaging effects of mechanical changes such as excessive compressive
stress and abnormal shear stress on intervertebral disc cells and extracellular matrix, and also discovered the key roles of
inflammatory responses and nutritional metabolic disorders in mechanically mediated degeneration. This article reviews the
physiological stress-strain characteristics of the lumbar intervertebral disc, the types and causes of abnormal stress and strain,
analyzes the core mechanism of intervertebral disc degeneration mediated by abnormal mechanical stimulation, summarizes
the current research methods and progress, and points out the research deficiencies and clinical translation directions, providing
a reference for subsequent in-depth research and clinical prevention and treatment of intervertebral disc degeneration-related
diseases.
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