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Mechanical imbalances and abnormal stress in a goat model of cervical kyphosis
Fang Jia-hu', Jia Lian-shun?, Zhou Xu-hui?, Song Li-jun’, Li Xiang', Wang Yi-jin®

Abstract

BACKGROUND: The incidence of cervical kyphosis occurs with bio-mechanical behavior changes. However, bio-mechanics
research of animal model of cervical kyphosis has been rarely reported.

OBJECTIVE: To analyze biomechanical changes in a goat model of cervical kyphosis.

METHODS: To simulate the formation of cervical kyphosis cause, a goat model of cervical kyphosis was made. Biomechanics of
fresh cervical specimens of the cervical kyphosis goats and normal goats was compared to measure three-dimensional range of
motion (ROM) and bending stiffness.

REULTS AND CONCLUSION: Compared with normal specimens, the deformity range of cervical kyphosis goats was from C; to
Cs, and their ROM in the Cy3 to C45 segment was obviously reduced. ROM differences between two groups in Css segment was
significantly reduced, similar in the Cg7 segment, even slight greater than normal specimens. The rotation motion was
significantly reduced, nearly limited. The bending stiffness of the kyphosis group was increased significantly in the Cy3 to Cy/s
segment, while almost the same as normal group in the Css and Cg;7 segments. With the formation of kyphosis, mechanical
imbalances and the presence of abnormal stress in the deformity range resulted in abnormal cervical joint fusion, leading to
cervical biomechanical changes.
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Figure 1 Range of motion measurements on
universal testing machine (rotation)
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A: Damaged anterior cervical terminal plate of vertebral
body; B, C: Posterior vertebrectomy; D: Anterior cervical
titanium cable fixation; E: Cervical protecting jacket

Figure 2 Specimens (from C, and T, ) embedded
with the poly methyl methacrylate
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Table 1 Measurement results of range of motion of goat
cervical spines (xxs, degrees)
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Figure 4 Range of motion (ROM) comparison between two
groups in the left and right lateral bending movement
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Group Range of motion Cos Cau Cus
Normal  Flexion-extension 7.12+0.53 12.13+0.71 15.71+0.93
(Flex-ex)
Lateral bending 7.1320.41 8.41+0.35 11.74+0.80
(BL)
Rotation 22.22+1.24 23.91+1.25 23.34+1.31
Kyphosis Flex-ex 2.53+0.28 3.16%0.44  4.13+0.59
BL 2.55+0.26 2.79+0.46  3.13+0.63
Rotation 4.73+0.22 5.72+0.46  5.89+0.34
Group Range of motion Csie Cerr
Normal Flexion-extension 16.90+0.79 23.36+1.43
(Flex-ex)
Lateral bending 19.62+1.16 16.71+£1.31
(BL)
Rotation 28.77+1.54 33.98+2.04
Kyphosis  Flex-ex 13.54+2.31 24.84+3.33
BL 14.97+2.16 19.37+4.58
Rotation 15.76+1.29 34.43+2.25
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P < 0.05, vs. kyphosis group

Figure 3 Range of motion (ROM) comparison between two
groups in the flexion-extension movement
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Figure 5 Range of motion (ROM) comparison between two
groups of in the left and right axial rotation movement
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Table 2 Bending stiffness of goat cervical spines
(xx s, N « m/Deg)
Group Range of motion Cas Can cai5
Normal  Flexion-extension 0.8040.08 0.66+0.04  0.36+0.02
(Flex-ex)
Lateral bending 1.38+0.08 1.2620.07  0.91%0.07
(BL)
Rotation 0.49+0.04 0.48+0.03 0.47+0.03
Kyphosis Flex-ex 1.81+0.12 1.75¢0.11  0.85%0.06
BL 2.82+t0.16  2.84+0.17  1.82+0.11
Rotation 1.89+0.11 1.91£0.10  1.88%0.10
Group Range of motion Cse Cer7
Normal Flexion-extension 0.3210.02 0.3240.02
(Flex-ex)
Lateral bending 0.4610.02 0.51+0.03
(BL)
Rotation 0.50£0.03 0.52+0.03
Kyphosis  Flex-ex 0.35+0.02 0.3240.02
BL 0.51£0.03 0.46+0.03
Rotation 0.50+0.04 0.48+0.03
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F=2.09, P>0.05).
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Figure 7 Bending stiffness comparison between two groups in the
left and right lateral bending movement
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Figure 6 Bending stiffness comparison between two groups in the
flexion-extension movement
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Figure 8 Bending stiffness comparison between two groups in the
left and right axial rotation movement
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