Lumbar disc herniation is characterized by acute but not chronic unilateral lumbar multifidus muscle atrophy
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Abstract

Background and aim: Lumbar disc herniation is the most common diagnosed degenerative pathology in the lumbar spine. Despite surgical treatment long-term disability remains a problem, especially related to back pain. In the recent years the role of the lumbar multifidus muscle (LMM) is of increasing interest in low back pain research, especially because of its role in spinal stability. This study focusses on the acute and chronic effects of unilateral disc herniation (ULDH) on the LMM. To rule out bilateral involvement a healthy control group was added.  

Method: Thirty patients scheduled for microdisectomy for ULDH were included in this study and ten healthy controls. Bilateral biopsies were taken from the LMM at the level of surgery. Biopsy samples were analyzed using different immunofluorescence staining’s for fiber type distribution and size, myonuclear content and satellite cells, capillarization and inflammation. 

Results: Fourteen patients with acute (<3months) and 15 with chronic (>3months) sciatica were used in the final analyses. There were no anthropometric differences between the acute, chronic and control group. When comparing side-to-side differences in the acute group there was a 13% (p= 0.0187) and 11% decrease in fiber size at the herniated side, respectively for type I and II fibers. No significant side-to-side differences were found in de chronic group. When comparing the non-herniated side of the LMM to the healthy control group, significant differences were found for myonuclear content, myonuclear domain, central nuclei, capillarization and inflammation. 

Conclusion: ULDH is characterized by atrophy of type I muscle fibers in the acute phase. This atrophy seems to resolve when developing to a chronic stage. Pilot data using a control group shows a bilateral pattern of mild/moderate inflammatory changes independent of the duration in the ULDH group, this is characterized by increased capillarization, macrophages, and central nuclei. 
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