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Establishment of three-dimensional dynamic model and finite element analysis of ligament injury type upper

cervical instability in military training
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China)

[Abstract ] Objective To establish a three-dimensional dynamic model of the upper cervical spine with ligament injury by fi-
nite element analysis technique to clarify the kinematic characteristics of each suboccipital ligament and provide a theoretical basis for
the establishment of new clinical diagnostic criteria. Methods The biomechanical properties of suboccipital ligaments were evaluated
by three-dimensional dynamic modeling.  Results (D The length of atlanto-pivotal anterior ligament, atlanto-pivotal posterior
ligament, occipitoatlantal anterior ligament, occipitoatlantal posterior ligament and apical ligament changed by >25% , while the length
of other ligaments changed little( P<0.05) ; in terms of moment arm, the change range of ligaments such as atlanto-pivotal posterior
ligament and occipitoatlantal posterior ligament was greater, and the moment arm of occipitoatlantal posterior ligament changed greatly
(P<0.05). @the axial rotation of the atlanto-pivotal anterior ligament, atlanto-pivotal posterior ligament, and alar ligament changed

the most from the neutral length; the atlanto-pivotal posterior ligament showed a greater moment arm amplitude and amount of change

) . compared with other ligaments, with a tendency to increase in both

EEWA 5 BRI (CLB20J033) 5/ M AHL T
3 F (201904010349) directions of motion. In contrast, the atlanto-pivotal anterior ligament
{EE B ;510080 J M, B AR A R EE B R (B R group had a significantly reduced moment arm only at maximal rotation

EE Y on the same side( P<0.05). The moment arm increased significantly
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during maximal coaxial rotation of the transverse ligament and decreased significantly during maximal rotation ( P<0.05 ).

Conclusion By quantifying the length and moment arm, the biomechanical characteristics of upper cervical ligaments in flexion, ex-

tension and axial rotation are provided, which is helpful to improve the cognition of upper cervical instability caused by ligament injury.

[Key words ] Military training; ligament injury; upper cervical instability; finite element analysis
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