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The correlation analysis of the cervical spine alignment, flexion ROM of adjacent segments with the
spinal cord atrophy in Hirayama disease/LIU Xin, SUN Yu//Chinese Journal of Spine and Spinal
Cord, 2013, 23(6): 514-519

[Abstract] Objectives: To investigate the relationship of cervical curvature, flexion ROM of adjacent segment
with spinal cord atrophy of Hirayama disease, and to provide rationale for its surgical management. Meth-
ods: 36 consecutive patients underwent flexion X-ray and neutral position cervical MRI. The radiological
measurement included the cervical spine alignment from C2 to C7 and the arc chord distance (ACD) by the
Borden’s method, flexion ROM of adjacent segments by calculating the difference between neutral and flexion
position of Cobb angle defined as the tangent of the posterior body line of every two adjacent segments from
C3-C7, observing spinal cord atrophy on sagittal position MRI and measuring the cross—sectional area of
spinal from C3-C7 on neutral position cervical MRI. According to the ACD of cervical curvature, all patients
were divided into 4 groups: 7Tmm<<ACD=<17mm, normal cervical spine alignment; Imm<ACD<7mm, straight
or mild kyphosis; ~4mm<ACD< lmm, moderate kyphosis; ACD<-4mm, severe kyphosis. The correlation anal-
ysis was performed between the adjacent vertebral flexion ROM and the cross—sectional area of corresponding
cervical spinal cord on neutral position MRI. Results: In the 36 patients, normal cervical alignment accounted

for 8 cases, straight or mild kyphosis for 13 cases; moderate or severe kyphosis for 15 cases, of these 15
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patients, 14 had apex of kyphosis on C5 and 1 on C4. 14 patients showed lower spinal cord atrophy on
neutral MRI. 13/28 cases with cervical straight or ankylosis presented with spinal cord compression was much
higher than 1/8 of cases with normal cervical alignment (P<0.05). There were significant differences among
flexion ROM of adjacent segments from C3 to C7 (P<0.05), with a higher flexion ROM of C5-C6 & C6-C7.
Significant differences also existed between the cross—sectional area of spinal cord form C3 to C7 (P<0.05),
with the lowest value at C5-C6 & C6-C7. Flexion ROM of adjacent segments was negatively correlated with
the corresponding cross—sectional area of spinal cord in neutral MRI(r=-0.205, P<0.05), and the same as C5-
C6 segment(r=-0.536, P<0.05). Conclusions: Abnormal changes of cervical spine alignment and flexion ROM
of adjacent segments are important risk factors inducing spinal cord atrophy. The surgical protocol for Hiraya-
ma disease lies in reducing the cervical ROM, as well as restoring the normal cervical curvature.

[Key words] Hirayama disease; Cervical spine alignment; Flexion ROM of adjacent segments; Spinal cord
atrophy; The correlation analysis
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Figure 1 The Borden’s measurement of cervical spine alignment by measuring the flexure
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distance(C value) Figure 2 The classification of cervical spine alignment a Normal cervi-

cal alignment(C=10.2mm) b Cervical alignment straight or mild kyphosis(C=2.3mm) ¢ Cervi-

Figure 3 Cobb angle

measured by the tangent of the posterior body line of every two adjacent segments from
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Figure 4 a Neutral position sagittal T2—weighted MR image shows cervical cord atrophy of C5-C7(white arrow) b Neu-
tral position sagittal T1-weighted MR image shows cervical cord atrophy of C5-C7 (white arrow) ¢ Neutral axial T2-
weighted MR image shows unilateral atrophy at the right side of the cord of C6(white arrow) Figure 5 The measure-

ment of cross—sectional area of spinal cord of C6 in PACS
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Table 2 Cobb angle of adjacent segments from C3 to C7 and the corresponding cross—sectional area of spinal cord

in neutral position MRI(36 cases)
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