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ABSTRACT

Background: In this study, we examined the impact and degree of lumbar stenosis on cerebrospinal fluid (CSF)
protein concentration.

Methods: In this retrospective study, we analyzed protein concentrations in CSF samples of 61 patients with
lumbar spinal stenosis (LSS) obtained during pre-operative myelography. Patients were divided into two groups:
those showing no block to contrast (Group A) versus those showing medium block to contrast below the lumbar
puncture level (Group B).

Results: The CSF protein concentration in Group B (104.3 + 59 g/dL) patients with medium block was
significantly greater than that in Group A (65.1 + 33 g/dL) patients without medium block.

Conclusion: A higher average CSF protein concentration was seen in Group B patients with significant lumbar
stenosis versus Group A patients without significant lumbar stenosis. Theoretically, damage to the cauda equina in
patients with LSS may cause these elevated CSF protein levels.
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INTRODUCTION

Previous studies showed that aging alone increased cerebrospinal fluid (CSF) protein
concentrations.*”1l Here, we asked whether patients with severe lumbar spinal stenosis (LSS)
had higher CSF protein concentrations versus those with mild lumbar stenosis.

MATERIALS AND METHODS
Patients

Our institutional review board approved this retrospective study. The study population included
61 patients (33 men and 28 women), averaging 68.3 years of age [Table 1]. We evaluated all
61 patients with X-ray and MR-documented LSS-related low back pain with/without leg pain
(2021-2022). Lumbar Myelo-CT studies (i.e., flexion-extension bending in the upright position)
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were utilized further to assess the extent/severity of “surgical
LSS” Patients were divided into two groups: those without
a medium block [Group A, Figure la] and those with a
medium block to contrast (i.e., below the lumbar puncture
level) [Group B, Figure 1b]. We employed multiple exclusion
criteria [Table 2].

Study design

Lumbar punctures for Myelo-CT studies were performed
cephalad to the level of significant lumbar stenosis. Lab
studies included total protein concentrations, glucose levels,
and cell counts. The 61 patients with LSS were divided into
two groups based on the Myelo-CT findings: Group A
patients had no myelographic block, versus Group B patients
with medium block to contrast below the puncture level
[Figure 1b].

Table 1: CSF analysis of patients with lumbar spinal stenosis.
Total Men Women P-value*
n=61 n=33 n=28

Age (years) 68.3+9.7 66.5+9.7 70.4+9.4 0.045

CSF protein (mg/dL) 75.4+45 80.5+50  69.4+38 0.35

CSF glucose 65.4+10 66.1+x11 64.7+9.4 0.62

(mg/dL)

CSF cell (number) 2.6+2.2  25+2.0 2.8+2.5 0.72

*P-value of comparison between the men and women.

CSF: Cerebrospinal fluid

Statistical analyses

Categorical variables were analyzed using the Chi-square
test, Fisher’s exact test, and Mann-Whitney U-test. The
correlation between CSF protein concentration and age was
analyzed using Spearman’s correlation coefficient (r).

RESULTS

Finding of significantly higher CSF protein levels in
patients with LSS

There was a significantly higher average level of protein
in the CSF for those in Group B, 104.3 + 59 g/dL, versus
Group A was 65.1 = 33 g/dL [Table 3]. There were no
statistically significant differences in baseline characteristics,
including average age and sex distribution [Table 3]. The
linear regression analysis showed that the CSF protein
concentrations were not significantly correlated with age
(r=-0.15, P = 0.23).

DISCUSSION

We found the average CSF protein concentration in the LSS
patient, Group B, was significantly higher than that in the
Group A patients without medium block. Theoretically, the
increased CSF protein concentration with LSS was due to
the leakage of plasma proteins into the CSF spaces through
the blood-nerve barrier at the compression site. Other

Figure 1: (a) Patients without a contrast medium block (Group A). Sagittal MRI showing LSS (left). Sagittal reconstructed CT after
myelography demonstrates LSS at the same level (right). The contrast media can be observed from the stenosis’s cranial to the caudal side. (b)
Patients with a contrast medium block (Group B). Sagittal MRI revealed severe LSS (left); the contrast medium was blocked at the stenosis on
the sagittal reconstructed CT image (right). The contrast media cannot be observed below the stenosis level. LSS: Lumbar spinal stenosis, CT:
Computed tomography, MRI: Magnetic resonance imaging.
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Table 2: Patient demographics, exclusion criteria.

Total number 61

Men/Women 33/28

Average age 68.3 years (Range 47-85)

Exclusion criteria  Acute trauma, spinal tumors, infectious
diseases, acute lumbar disc herniation, scoliosis.
Patients in whom the lumbar puncture was
performed caudal to the spinal canal stenosis
were also excluded.

Table 3: Comparison of the CSF average protein concentrations
and other data for patients with medium block versus without
medium block.

Lumbar spinal stenosis P-value
Group A Group B
block (-) block (+)
n=45 n=16

Age (years) 67.3+9.7 71.149.6 0.22
Sex (M/F) 26/19 719 0.39
CSF protein (mg/dL) 65.1+33 104.3+59 0.003
CSF glucose (mg/dL) 65+11 66.7£10 0.68
CSF cell (number) 2.6+2.0 2.8+2.8 0.68

*P-value of the comparison between Group A and B. CSF: cerebrospinal
fluid

studies have demonstrated that the levels of proinflammatory
cytokines in the CSF are elevated in patients with lumbar
disc herniations.*” Yoshihara et al. reported a reference
range of lumbar CSF protein concentrations ranging from
10 to 40 mg/dL for all ages in Japan.'"? Ahonen et al. found
no significant difference between CSF protein concentrations
in LSS patients versus controls.! Ohtori et al. examined
30 patients with LSS and found that the concentration of
interleukin-6 (IL-6) was significantly higher in the CSF of
patients with LSS versus the CSF of controls; there was a
significant correlation between the concentration of IL-6 and
the severity of stenosis (IL-6 elevation likely reflected nerve
damage or degeneration of the spinal nerve root).”’ Ohya et
al. measured the levels of the phosphorylated neurofilament
heavy subunit, an axon fiber structural protein, in 33 patients
with LSS; the phosphorylated neurofilament heavy subunit
was positive in 32 of 33 patients with LSS and negative in 21
control participants.'”’ Fautsch et al. examined CSF protein
concentrations in 633 patients; they found the mean CSF
protein concentration was 52.2 + 18.4 mg/dL, and 55 (8.7%)
patients had spinal stenosis.”!

Impact of age on lumbar CSF protein levels in patients
with LSS

Several recent studies have documented that CSF
protein concentrations increase gradually with age, and

concentrations in older populations are significantly higher
than the current standard upper reference limit.?*¢% The
average age in the present study was relatively high; therefore,
aging could be one of the factors related to CSF protein
elevation.

CONCLUSION

In 61 patients, utilizing lumbar Myelo-CT studies, we found
higher average lumbar CSF protein concentration in Group B
patients with LSS (104.3 + 59 g/dL: i.e., with medium block
to contrast) versus Group A patients (65.1 + 33 g/dL) without
medium blockage.
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