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[Abstract] Objective To clarify the mechanism of action of the Cervical Rotation-Traction Manipulation in
treating cervical spondylotic radiculopathy using shear wave elastography. Methods Thirty patients with cervical
spondylotic radiculopathy and 30 volunteers without abnormal cervical conditions in the past three months were
included. Patients received manipulation therapy once a week for 15 to 20 minutes, totaling three sessions over two weeks.
Volunteers received no treatment. Shear wave elastography was the primary research method (with Young's modulus as
the primary outcome measure) to assess the effect of the Cervical Rotation-Traction Manipulation on the neck and back
soft tissues in patients with cervical spondylotic radiculopathy. Shear wave elastography was performed on patients three
times: before treatment, after the first manipulation session, and after two weeks of treatment. Volunteers underwent one
shear wave elastography test as a baseline control. Secondary outcome measures were the visual analogue scale (VAS) and
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neck disability index (NDI) scores of patients before treatment, after treatment, and two weeks after treatment.

Results The Young's modulus values of the cervical muscles in patients before treatment were higher than those in

volunteers (P < 0.001), but there was no statistically significant difference after the treatment course. There were

statistically significant differences in the Young's modulus of the muscle before and after treatment and before and after

the treatment course in patients (P < 0.001). The Young's modulus values of the affected side cervical muscles were higher

than those of the healthy side (P = 0.001), but there was no statistically significant difference after treatment. The median
Young's modulus was positively correlated with the VAS score (r = 0.741, P < 0.001) and the NDI score (r = 0.591, P <
0.001) in patients with cervical spondylotic radiculopathy. Conclusion The Cervical Rotation-Traction Manipulation

can reduce the VAS and NDI scores of patients with cervical spondylotic radiculopathy, lower neck muscle tension, and

balance the distribution of cervical muscle tension while reducing it. Young's modulus is a potential indicator reflecting

the therapeutic effect of the spinal manipulation.
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Table 1 Basic information of participants

Index CSR patients (n = 30) Volunteers (n = 30) f/)(z P

Agelyr, X+s 39.50 +10.22 31.87 £6.04 3.520 0.002
(Male/female)/case 10/20 13/17 0.635 0.426
Height/cm, X+ s 166.23 + 8.62 167.34 + 8.26 0.493 0.851
Weight/kg, X+ s 62.33 £12.67 61.17 £15.05 0.325 0.747

CSR: cervical spondylotic radiculopathy.
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Table 2 Analysis of differences in Young's modulus of neck muscles

muscle groups between the affected side and the healthy side in

30 patients

Young's modulus/kPa, median (P,s, P;s)

. Time p
between patients and volunteers Affected side (n = 30) Healthy side (1 = 30)
Youn%s modulus/kPa, Before CRTM  36.80 (26.80,43.50)  29.40 (23.38, 36.08) —3.417 0.001
ian (Pys, P
Time median (Pys, Prs) U P After CRTM  25.10 (19.35, 30.80)  22.65 (17.90, 28.20) —1.163 0.245
CSR patients Volunteers — —
(n=30) (n =30) V4 7.059 5.247
P <0.001 <0.001
Baseline 19.10 (17.05, 21.53) : : : —
CRTM: cervical rotation-traction manipulation.
Before CRTM  32.25 (24.40, 40.15) 11.388 <0.001"

After first CRTM  23.50 (18.40, 29.96) 8.519 <0.001°

After all the 0.671°

treatment

18.72 (14.40, 23.96) 0.425

CSR: cervical spondylotic radiculopathy; CRTM: cervical rotation-
traction manipulation. * compared with volunteers at baseline.
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Fig 1 Correlation between the median Young's modulus of 30 patients and visual analogue scale (VAS) or neck disability index (NDI)
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Fig 2 Changes in visual analogue scale (VAS) and neck disability index (NDI) scores before and after treatment in 30 patients

CRTM: cervical rotation-traction manipulation. "P<0.05 " P<0.001.
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