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Spinal cord white matter integrity in patients with cervical spondylosis is related to severity of spinal
canal stenosis: a combined MRI and diffusion tensor imaging study

Background- Diagnosis of cervical spondylotic myelopathy is based on clinical assessment of neurological
symptoms. Spinal canal stenosis with compression of the spinal cord is considered the major cause of such
symtpoms. Compression of spinal cord results in direct neuronal damage and compromised arterial supply,
resulting in demyelination of white matter tracts, infarction of both white and gray matter and neuronal loss
(Brain et al, 1952; Ogino et al. 1983). Cervical MRI allows measurement of the degree of spinal cord
compression by calculation of the stenosis ratio, i.e., the diameter of the spinal canal compared to the diameter
of the cervical vertebrae (Pavlov et al. 1987). With increased sensitivity for quantification of white matter
integrity in the spinal cord, diffusion tensor imaging (DTI) may better quantify the impact of the spinal canal
stenosis (Demir et al, 2003; Facon et al, 2005).

Objectives- We used DTI to test the hypothesis that degree of spinal canal stenosis is related to the degree of
spinal white matter integrity in patients with cervical spondylosis.

Methods- 15 patients with cervical spondylosis and 10 healthy subjects of similar age were studied. Two
patients had radiculopathy in the upper limb, 2 in the lower limb, 6 in both upper and lower limbs and 5 patients
had no radiating symptoms. Ten of the patients had frequent neck pain. DTI was used for quantification of
spinal white matter integrity (fractional anisotropy, FA; Apparent Diffusion Coefficient, ADC) of whole spinal
cord at C2-C3, C4-C5, and C6-C7 levels (Lindberg et al, 2009). Sagittal T2-weighted imaging allowed for
calculation of spinal canal stenosis (ratio) at C3, C5 and C7 levels.

Results- The patients had lower FA than controls at C2-C3 (0.5240.05 vs 0.56+0.04) and C4-C5 (0.51+0.05 vs
0.5540.04) levels (p=0.05), but not at C6-C7. Patients also had increased spinal canal stenosis at C3, C5 and C7
levels compared to controls (p<0.05). The group difference in FA was not present when the degree of stenosis
was controlled for in a multiple regression analysis. When averaged across all cervical levels the mean degree of
spinal canal stenosis correlated with mean FA (R=0.69, P<0.001), i.e., patients with least cervical canal space
had lowest FA values of the whole cervical spinal cord (Fig).
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Fig. Relation between cervical spinal cord FA and stenosis ratio in patients with spondylosis and healthy
controls.

Conclusions- DTI can quantify spinal cord white matter degeneration related to spinal canal stenosis in patients
with cervical spondylosis. Spinal DTI may prove useful for guiding treatment in cervical spondylosis.
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