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M echanism of Ligamentum Flavum Hypertrophy

Jae-Ho Yang, M.D., Young-Mi Kang, M .D., Chul-Hyun Ki, M.D.,
Sa-Hyun Sung, M.D., Hwan-Mo Lee, M .D., Seong-Hwan Moon, M.D.

Department of Orthopedic Surgery, Yonsei University College of Medicine

Ligamentum flavum (LF) is yellowish ligament tissue connecting the lamina of adjacent vertebra. Degenera-
tive changes in the spine cause the hypertrophy of LF and facet joint and disc bulging and herniation. These
changes results in a narrowing of the spinal canal. Neural decompression surgery by removing the hypertro-
phied lamina, LF and disc pathologies has been considered as successful treatment method in lumbar spinal
stenosis. This surgery has showed relatively satisfactory clinical results and has increased life-expectancy in
elderly patients. However, issues about post spinal surgery syndrome and re-stenosis after the surgery also have
been reported. Because LF is one of the main mechanisms of spinal stenosis, accurate understanding about
pathol ogic mechanism on the LF hypertrophy may suggest alternative treatment methods such as medical treat-
ment or less invasive treatment than surgical decompression can be considered. Hypertrophy of the ligamentum
flavum is generated from increase of collagen synthesis, fibroblast proliferation, and fibrosis caused by 1) the
expression of growth factors (TGF-A1 etc.) stimulated by the repeated mechanical tension, 2) inflammatory
cytokines from spina facet joint structure and LF 3) delayed cell death, and 4) inflammatory cytokine from
hypertrophied and degenerated LF itself. After the middle ages, gradual and partial inhibition of LF hypertro-
phy can be expected by administration NSAIDs or selective cyclo-oxygenase-2 inhibitors because these drugs
may cause reduction of the increased cytokines. Also, relaxin can be another new treatment material for spinal
stenosis by the mechanism of melting hypertrophied LF and reducing synthesis of collagen.
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Angiopoietin-like protein 2 1'

Fig. 1. Mechanism of the ligamentum flavum hypertro-
phy by mechanical stress.
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proteinases (TIMPs)e] &&= W3l ZF7id A
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Cytokines from
a: facet joint
b: degenerated disc

Facet joint

Ligamentum flavum

Annulus fibrosus
Nucleus pulposus

¢: degenerated ligamentum flavum(para, autocrine effect)

Fig. 2. Hypertrophy factorsin ligamentum flavum.
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Fig. 3. Proposed treatment of hypertrophied ligamentum flavum by relaxin therapy.
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