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Biomechanical effects of interbody cage height on cervical spine
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Abstract: Objective To investigate the biomechanical effects of interbody cage height on cervical spine during
anterior cervical discectomy and fusion (ACDF) surgery, so as to provide references for selection of interbody
cage. Methods The finite element model of normal cervical spine (C2-7) was built and validated, and the cages
with different height (5, 6, 7, 8 mm) were implanted into C5-6 disc (cage 5, 6, 7, 8 model). All the models
were loaded with pure moment of 1.5 N - m to produce flexion, extension, lateral bending and axial rotation mo-
tions on cervical spine, and the effects of cage height on range of motion (ROM) , facet joint stress, interverte-
bral pressure in cervical spine were investigated. Results The intervertebral angle at the fusion segment in-
creased by 0.68° with per I mm-increase in height. The ROM in C5-6 after cage implantation was smaller than
0.44°. The influence of cage height on ROM in C4-5 was greater than that in C6-7, and the changes of ROM in
non-fusion segments were smaller than 7.3%. The cage height variation had a smaller impact on the facet joint
stress and intervertebral pressure. The stresses in the capsular ligament, cage and screw-plate system increased
gradually with the increase of cage height, and the stresses in cage 6, 7, 8 models were much higher than those
in cage 5 model. Conclusions For patients who need implanting fusion cage, the cage height should be 0-1 mm
greater than the original intervertebral space height.
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Tab.1 Properties and parameters of the finite element model

HA T;ﬁ E/MPa v Ejﬁﬁiﬁ/
Al mm
s S3 12000.0  0.30 —
FA BT C3D4 450.0 0.30 —
LKA s3 1000.0  0.40 —
KATHCE C3D6 10.0  0.30 —
LR IR 4 T3D2 450.0  0.30 —
LR LR RS C3D8 3.4 0.40 —
i C3D8 1.0 0.49 —
2 ~5 ALL T3D2 26.3  0.40 11
PLL T3D2 22,2 0.40 11
LF T3D2 3.1 0.40 46
CL T3D2 3.3 0.40 42
ISL & SSL T3D2 4.9  0.40 13
C5~7 ALL T3D2 28.2  0.40 12
PLL T3D2 23.0  0.40 14
LF T3D2 3.5 0.40 49
CL T3D2 4.8  0.40 50
ISL&SSL  T3D2 5.0 0.40 13
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Fig.1 Finite element model of normal cervical spine and internal
fixation system (a) Normal cervical spine, (b) Cervical

spine with implanted cage, (c¢) Cage and screw-plate system
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Fig.3 Changes of the intervertebral angle of C5-6 with different
cage height
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Fig.6 Stress distributions on cage and screw-plate system
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