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[Abstract] Objectives: To clarify the deep neck muscle changes in patients with Hirayama disease, further
understand its pathogenesis, and provide possible new ideas for the treatment of Hirayama disease. Methods:
Retrospectively analyze the neutral cervical MRI of 38 Hirayama disease patients and 38 healthy sex-—age
matched people as control group. The anteroposterior and transverse diameters of the spinal cord at the most
severe level in patients with Hirayama disease(in control group, spinal cord diameters were measured at C5/6
level) and then calculate the ratio of the anteroposterior and transverse diameters were measured. Also the
deep muscles(the flexor deep consists mainly of the longus capis and longus cervicalis, and the extensor deep
consists of the multifidus and semisspinalis cervicalis) of C3-7 intervertebral disc and the corresponding ver-
tebral cross—sectional area(CSAs), and calculated the relative cross—sectional area(R-CSA) and the ratio of the
cross—sectional area of deep flexors to deep extensors (CSADFs/CSADEs) were measured (The cross—sectional
area of the paraspinal muscles was directly proportional to muscle strength, so it could reflect changes in
muscle strength). At the same time, the signal values of deep flexors and deep extensors were obtained and
the signal/noise ratio(SNR) of the signals of deep flexors and deep extensors was calculated. Finally, R-CSA
and CSADFs/CSADEs were compared between the two groups. Results: The spinal cord of Hirayama disease
patients was compressed and deformed, and the ratio of the anterior and posterior diameter to the transverse
diameter decreased(0.32+0.06 vs 0.53+0.82). Compared with the healthy control group(C3/4, 0.47+0.15; C4/5,
0.29+0.10; C5/6, 0.22+0.07; C6/7, 0.19+0.48), the CSADFs/CSADEs(C3/4, 0.66+0.18; C4/5, 0.48+0.14; C5/6,
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0.45+0.22; C6/7, 0.34+0.15) of Hirayama disease patients increased significantly(P<0.05); the R—CSADFs and
SNR of Hirayama disease patients also increased significantly(P<0.05); while the R—CSADEs decreased signifi-
cantly (P<0.05).

disease may cause repeated excessive flexion of the neck in patients with Hirayama disease, which may com-

Conclusions: The imbalance of deep flexor and extensor strength in patients with Hirayama

press the spinal cord.

ment of Hirayama disease.

Correcting the sagittal imbalance of the cervical spine is a possible idea for the treat-
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Figure 1 The cross—sectional area measurement of the
deep neck muscles: R-CSA was the relative cross—sec-
tional area, and the calculation formula was R-CSADFs=

CSADFs/VBA; R-CSADEs=CASDEs/VBA
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Table 1 Comparison of age and spinal cord

measurement between the two groups

HD#4 ROPIER|
HD group Control group
A (%) Age(year) 18.46+3.13 18.43+3.12
A7 i 4% a(mm) 4.12+0.63 6.23+0.59
Hif% b(mm) 12.95+1.01 11.85+0.78
a/b 0.32+0.06 0.53+0.82%

1 : (D5 HD 41 e P<0.05
Note: (DCompared with HD group, P<0.05

F2 WHBEEZZEE CSA LLER SNR FHEIER
Table 2 Comparison of CSA ratios and SNR averages

at 4 levels between the two groups

HD# X B 2H

HD group Control group

C3/4

R-CSADFs 0.93+0.29 0.73+0.21V

R-CSADEs 1.46+0.43 1.63+0.42

CSADFs/CSADEs 0.66+0.18 0.47+0.15

SNR 0.64+0.19 0.51+0.13V
C4/5

R-CSADFs 0.82+0.20 0.600.19

R-CSADEs 1.77+0.43 2.18+0.57%

CSADFs/CSADEs 0.48+0.14 0.29+0.10%

SNR 0.730.13 0.64+0.13V
C5/6

R-CSADFs 0.69+0.21 0.54+0.12%

R-CSADEs 1.69+0.50 2.54+0.547

CSADFs/CSADEs 0.45+0.22 0.22+0.07

SNR 0.70+0.17 0.65+0.17V
Co6/7

R-CSADFs 0.58+0.20 0.52+0.11

R-CSADEs 1.81+0.41 2.75+0.57%

CSADFs/CSADEs 0.34+0.15 0.19+0.48%

SNR 0.700.17 0.64+0.127

12 :R-CSADF's, % Jatt LR 78 18T B2 LU AF ; R-CSADESs , TR A JIL A 78 e AR
L6 {H ; CSADF's, 7 Jit LA 8 1fi A2 ; CSADESs , 78 fift JJL A 8 1fii £2 s SNR
AL AT L (D5 HD 41164 P<0.05

Note: R—-CSADFs, ratio of cross—sectional area(R—-CSA) of deep
flexors; R—-CSADEs, R-CSA of deep extensors; CSADFs, cross—
sectional area(CSA) of deep flexors; CSADEs, CSA of deep exten-
sors; SNR, signal/noise ratio; @Compared with HD group, P<0.05
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