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Correlation between paravertebral muscle degeneration, lumbar disc degeneration and serum vitamin
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[Abstract] Objectives: To study the relationship between the degeneration of paraspinal muscles, the degree
of lumbar disc degeneration with serum vitamin D levels. Methods: 150 elderly patients [105 females, 45
males, aged 41 to 93 (67.0+10.1) years old] with lumbar disc degenerative diseases underwent lumbar MRI
and serum vitamin D levels test. According to the Pfirrmann standard, the degree of lumbar disc degeneration
was graded by evaluating the structure of the nucleus pulposus, the signal strength of the nucleus pulposus,
the boundary of the nucleus pulposus and the annulus fibrosus, and the height of the intervertebral disc.

There were no patients with grade I, and the number of cases with grades Il to V were as follows: 14/5,
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n=17, 59, 60 and 14; L5/S1, n=22, 46, 55 and 27. The standard cross—sectional area of the paravertebral
were measured on the T2 phase of the [4/5 and 15/S1

The degree of muscle fat infiltration was graded according to the Goutallier classification by

muscles  (psoas, erector spinae, and multifidus)
segments.
evaluating the amount of fat infiltration. According to the Endocrine Society clinical practice guideline, serum
vitamin D levels were classified as normal (=30ng/ml), insufficiency (20-30ng/ml) and deficiency (<20ng/ml).
Classification data was analyzed using rank sum test, quantitative data was analyzed using one-way ANOVA
or Kruskal-Wallis test,

Results:

and correlation analysis between variables was performed using Spearman correlation

coefficient. In the L4/5 segment, the cross—sectional areas of psoas, erector spinae and multifidus
were negatively correlated with the degree of lumbar disc degeneration(r=-0.294, -0.250, —0.182). In the L5/
S1 segment, the cross—sectional areas of the psoas and multifidus were negatively correlated with the degree
of lumbar disc degeneration(r=—0.344, —0.346). The stage of fat infiltration of the erector spinae and multifidus
were correlated with the degree of lumbar disc degeneration(I4/5: r=0.174, 0.188; L5/S1: r=0.193, 0.283). The
proportion of patients with lumbar disc degeneration accompanied by vitamin D deficiency were higher in
Pfirrmann M-V than those in Pfirrmann Il (Grade II1-V: 14/5, 47.06%, 59.32%, 60.00% and 57.14%; 1.5/
S1, 45.45%, 58.70%, 56.36% and 70.37%). Compared with those with normal vitamin D levels, patients with
vitamin D insufficiency or deficiency presented higher proportions of erector spinae and multifidus Goutallier
grade 2—-4. There was no or only slight fat infiltration in more than 98% psoas, and the psoas was hardly

affected by the degree of lumbar disc degeneration and vitamin D level. Conclusions: The cross—sectional

area of the paravertebral muscles decreased with the degree of lumbar disc degeneration. The severity of fat

infiltration of the erector spinae and multifidus were related to the degree of lumbar disc degeneration.
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Patients with more severe lumbar disc degeneration were more likely to have vitamin D deficiency.

Patients

with vitamin D deficiency may have more severe fat infiltration in the erector spinae and multifidus.

[Key words] Lumbar disc degeneration; Paravertebral Muscle; Fat Infiltration; Serum vitamin D
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Table 1 Basic information of the cases
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itamin D
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I ] 8% 3R A8 3 2
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Figure 1

Pfirrmann classification of

disc degeneration a Pfirmann [, the nucleus pulposus was uniformly bright, with high signal intensity and clear
boundary from the annulus fibrosus, the disc height was normal b Pfirrmann II, the nucleus pulposus was uneven, there
may be horizontal bands, high signal intensity, the boundary with the annulus fibrosus was clear, and the height of the
intervertebral disc was normal c—e Pfirrmann -V,

the nucleus pulposus was uneven, unclear boundary with the

annulus fibrosus, and mild to severe reduction in the height of the intervertebral disc
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Figure 2 a Outline the regions of interest of the psoas(PS), erector spinae(ES), multifidus(MF), and intervertebral disc

(Disc) b—f Goutallier classification of paravertebral muscles(ES and MF) fat infiltration b Grade 0, normal, almost no fat
infiltration ¢ Grade 1, mild, small amount of fat infiltration d Grade 2, moderate, with more fat infiltration, but the fat
content was less than muscle mass e Grade 3, severe, fat infiltration was approximately equal to muscle mass f Grade 4,

critical, fat infiltration was greater than muscle mass
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Table 2 Comparisons of standard cross—sectional area
(SCSA) values of paravertebral muscles with
lumbar disc degeneration of different degrees

I % 1 %% IV V4
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14/5 7 Bt
LA/5 level
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Z R
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LA/5 5B
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45.34x11.31 41.34+12.97 40.24+9.33 36.92+13.92
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AL
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EZ 1IN
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62.98+17.17 50.84+16.46 48.66+14.16 41.00+7.79
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Table 3 Goutallier classification of paraspinal
muscles with different Pfirrmann grades

IE3 || 3 V4 V&
Pfirrmann I Pfirrmann [l Pfirrmann IV Pfirrmann V

LA/5 75 BL(0~1 9/2 94/3~4 9%, 1))
14/5 leval (grade 0-1/grade 2/grade 3-4, cases)

meL 17/0/0 58/0/1 60/0/0 14/0/0
soas

EEIL 160071 3502004 2712706 9/1/4
rector spinae

ZEM 12/4/1  23026/10  2126/13  5/6/3
Multifidus

L4/5 75 B (0~1 Z4/2 94/3~4 9%, fail)
LA/5 leval (grade O-1/grade 2/grade 3-4, cases)

. 22/0/0 45/0/1 55/0/0 27/0/0
soas

EEIL g3 132617 192412 6/8/13
urector spinae

ZAL 11/9/2 300 83215 41211

Multifidus

®4 AELDD REREEZBEZEMNMELESR D KT
b & (w#s ,ng/ml)
Table 4 Comparisons of serum vitamin D levels among

patients with different degrees of lumbar disc degeneration

123 I E23 V4% V&

Pfirrmann Pfirrmann Pfirrmann Pfirrmann

LA/S 21.75+7.84
L5/S1 21.98+9.50

19.04+8.09
19.24+7.48

19.39+8.82
19.25+7.33

20.46+7.92
19.09+7.33
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Table 5 Comparisons of SCSA of paravertebral muscles

among patients with different serum vitamin D levels
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