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Abstract: Objective  To evaluate the safety and therapeutic efficacy of three-dimensional ( 3D ) -printed
personalized cervical correction pillows for treating cervical spondylotic radiculopathy. Methods A finite element
model was established to simulate and analyze the biomechanical changes in cervical spine before and after using
the pillow. Additionally, 20 patients with chronic neck pain were included to analyze changes in visual analogue
scale (VAS) scores, neck disability index (NDI), pressure pain threshold ( PPT), Borden value, cervical
lordosis, T1 slope, cervical slope, and thoracic inlet angle before and after using the pillow. Results Finite

s B 7. 2024-07-15; f&[E H H9:2024-08-13

EEWE : HEKE S AR H (2022YFF1202600) , T RS R Z R4 BHE QAT sl ™ B N RHE G- 1/E 910 B (22015820100) , |
T3 A0 R I 2 e B 45 LN R B B e PR W98 T MIDT T51 [ (201914 | 742 38 2 5 2 e i 5 R XUET AR (20152224) , [ 5%
IR N3l B8 HL % 10T ( 2021 CDPFAT-45) |, 5 M A BHE S 1R (B RHG 34 [ 2023 ] — i 196)

BEEE. T4, #%, 445, E-mail ; wangjw-team@ shsmu. edu. cn



Z i,%. 3D FTEN SRR B LR A PR IT 54T Rl PR R A
LI Ya, et al. Finite Element Analysis and Clinical Application of Three-Dimensional-Printed Personalized

Cervical Correction Pillow 119

element analysis indicated that the maximum stress on vertebral bodies increased by 64.35% and the maximum
stress on cartilage tissues by 5.09% after using the pillow. The Borden value improved by 45.75%. Clinical
studies showed a significant reduction in VAS scores, NDI, and PPT after treatment ( P<0.05), while PPT,
Borden value, cervical lordosis, T1 slope, and thoracic inlet angle significantly increased ( P<0.05). Conclusions

The 3D-printed personalized cervical correction pillow is safe and effective in alleviating neck pain and improving
cervical curvature, and it provides a new and effective non-surgical treatment option for cervical spondylotic

radiculopathy, with significant clinical implications.

Key words: cervical spondylosis; cervical pillow; finite element analysis; clinical application; chronic neck pain
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Fig. 2 Design process of 3D-printed personalized cervical

orthodontic pillow
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