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Abstract

BACKGROUND: The cervical facet joint, as an important anatomical structure of the posterior column of the cervical spine, plays an important role in neck
activity, stress transmission, and maintaining cervical stability. In recent years, anatomical and biomechanical studies have shown that asymmetry of cervical
facet joints can cause degeneration of facet joints, which may be the main cause of cervical spine degeneration in young people. Existing research is mostly
focused on adults, and there are also reports on preschool and school-age children in China, while there are few reports on the morphological parameters of
cervical facet joints in adolescents.

OBIJECTIVE: Through three-dimensional reconstruction of the cervical facet joints in adolescents, measuring their relevant morphological parameters, and
comparing them with those in children and adults, we explored the age-related changes in the morphological development of cervical facet joints, providing a
theoretical basis for the diagnosis, treatment, and prevention of cervical spondylosis arising from cervical facet joints.

METHODS: A total of 62 adolescents aged 13-18 years were selected to undergo spiral CT scan of cervical vertebrae and 3D reconstruction, requiring no bone
destruction, tumor, deformity, or fracture, no changes in vertebrae morphology and structure, no previous spinal operations. The guardian’s informed consent

to the experimental protocol was obtained. By age group, group A was 13-14 years old; group B was 15-16 years old; group C was 17-18 years old. The
correlation morphometry and statistical analysis of C,—C, facet joints were performed in adolescents of each group.

RESULTS AND CONCLUSION: (1) In three groups of subjects, the facet joint surface heights and widths displayed decreasing and increasing trends in relation

to the change of vertebra order. The facet joint surfaces on the inferior surface showed larger height and width compared to the corresponding indicators on
the superior surface. (2) The intra-articular height of the articular process was lowest in C; among the three groups of ages, and it showed a positive correlation
with age. (3) Among the three groups, the gaps between the articular surfaces of the joints in C, s of group A, C,, of group B, and C, 5 of group C were
significantly larger than the rest of the gaps in each group. Except for C,, there were no significant differences between the two groups. Except for C,.,

the remaining gaps between the vertebrae in group C were significantly larger than those in the two groups. (4) It is indicated that the morphology of the
cervical facet joint surface gradually transitions from circular to elliptical as the vertebral order increases. In inter-group comparison, facet joint surface height
is significantly affected by age compared to facet joint surface width. The area of the lower facet joint surface of each segment is greater than that of the upper
facet joint surface, with only significant differences in the shape and area of C, s and C. In addition, the minimum height of the facet joint is located at C,, and
the significantly widened gap between the facet joint surfaces is mainly located at C, , and C,. Therefore, cervical instability often occurs at the mid-level.

Key words: adolescents; cervical vertebrae; facet joint; digital morphology; three-dimensional reconstruction
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Table 1 | Basic information of the research subjects
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Figure 1 | Effect of C,—C, after three-
dimensional reconstruction (front
and left side views)
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Figure 3 | Trial flow chart
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Table 2 | P-values for the comparison of joint height between adjacent
vertebral upper and lower articular processes

B Al B4l C4

| A | FEA A FEA
Cs 0.65 0.98 0.26 0.29 0.76 0.18
Cyy 0.32 0.36 0.60 0.64 0.00 0.02
Cus 0.99 0.48 0.77 0.31 0.97 0.63
Cos 0.04 0.02 0.92 0.81 0.12 0.14
Cor 0.15 0.30 0.93 0.41 0.00 0.00
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Figure 4 | Comparison of cervical facet joint height among adolescents of
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different ages
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Table 3 | P-values for the comparison of joint width between adjacent
vertebral upper and lower articular processes
B AH B cH4
Je A A 7 7 sl 7
C,s 0.43 0.16 0.18 0.24 0.06 0.39
G, 0.45 0.31 0.92 0.48 0.02 0.02
Cus 0.17 0.00 0.16 0.01 0.27 0.14
Cog 0.75 0.36 0.17 0.03 0.31 0.28
C 0.07 0.00 0.56 0.76 0.58 0.26
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Figure 5 | Comparison of cervical facet joint width among adolescents of
different ages
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Table 4 | Comparison of P-values for intra-articular height of left and right
facet joints of the same vertebra

RElE A4 B4 cHl
G 0.57 0.32 0.75
C, 0.42 0.61 0.78
Cs 0.91 0.14 0.14
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Figure 6 | Comparison of cervical intra-articular height among adolescents
of three groups
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Figure 7 | Comparison of cervical intra-articular height among different ages
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Table 5 | Comparison of P-values of left and right facet joint surface gap
between adjacent vertebrae

B A B4l c4l
Cs 0.38 0.20 0.07
Cus 0.16 0.14 0.23°
Cus 0.74% 0.68" 0.31°
Css 0.09° 0.97° 0.49°
Cor 0.71° 0.29° 0.59°
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R A A
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Figure 8 | Comparison of cervical facet gap among adolescents of
different ages
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