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The relationship between ligamentum flavum thickening and degenerative intervertebral discs of

lumbar spine by MRI image measurement

Cui Tao, Li Shu-zhong, Zhang Xiu-gong, Liu Hao

Abstract

BACKGROUND: Lumbar disc degeneration and thickening of ligamentum flavum (LF) are considered to be associated with
changes in aging. However, the natural course of disease of LF thickening evaluated by MRI is poorly understood.

OBJECTIVE: To evaluate the relationships among thickness, age, intervertebral space level and degeneration of intervertebral
disc by MRI.

METHODS: The thickness of LF was measured at L3, L3, Las and LsS1 levels (n = 712) using MRI in 178 patients with low back
pain and/or leg pain. The relationships among thickness, age, intervertebral space level and degeneration of intervertebral disc
were detected.

RESULTS AND CONCLUSION: The thickness LF increased with age; however, the increments at L4s and LsS+ levels were
larger than that at Loz and L levels. At Lyss level, the thickness of LF was over 3.0 mm in patients in the 20-29 age brackets. If
all patients with a thickened LF at Ly3 (>3.0 mm), then the remaining levels of LF were thickened. In elderly patients, there was no
correlation between the thickness of LF and the degeneration of intervertebral disc. The results show that thickening of LF at L4/s
had already thickened in patients in the 20—-29 age bracket. However, the thickening of LF was not the buckling of the LF into the
spinal canal with degeneration of intervertebral disc. The thickness of LF at L3 can serve as an indicator of lumbar spinal canal
stenosis at multiple levels.
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Figure 1 Metric analysis of a ligamentum flavum at Ly, L3,
L5 and Ls/S1 level in axial plane in T1-weighted
MRI sequence
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a: Grode IV orgrade V

b: Grode Il or grade 111

Figure 2 MRI classification of Ly intervertebral discs signal
by Pfirrmann
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Figure 3 Measurement of the thickness of the ligamentum
flavum. The thickness of the ligamentum flavum
increased with age; however, the increment at Lys
and Ly was larger than that at Ly; and Ls/S,
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Table 1 Measurement of the thickness of the ligamentum
flavum at various spinal levels in patients with low
back pain distributed by age

Age n Average thickness of ligamentum flavum (mm)
on Lo Laja Lass LsSy
-19 9 2.2+0.3 2.520.4 2.8+0.3 24103
20-29 18 2.4+0.5 2.9+0.7 3.4+0.9 3.1+0.6
30-39 23 2.40.5 2.7+0.6 3.320.5 3.1£0.6
40-49 34 2.2+0.7 2.8£0.7 3.4+0.8 3.3x0.8
50-59 30 2.410.8 2.8+0.7 3.620.9 3.6+0.8
60-69 22 2.6£0.7 3.1x0.7 3.7£1.0 3.7¢1.1
70-79 36 2.7+0.9 3.3£0.9 3.820.7 3.2+0.8
80- 6 3.5+1.1 3.9+1.0 4.0£0.7 4.0+0.6
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Figure 4 Comparison of the average thickness of ligamentum
flavum between the patients (n=41) with thickened
ligamentum flavum (> 3.0 mm) at L3 and all
patients with thickened ligamentum flavum (n=178)
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