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Abstract

The upper cervical spine is composed of the atlas (C1) and axis (C2), which are connected by unique
bony structures (such as the dens and lateral mass articular surfaces) and ligaments, forming the
atlanto-occipital and atlantoaxial joints, responsible for flexion-extension and rotational move-
ments of the head, respectively. Injury to this region mainly refers to the structural damage of the
occipito-atlanto-axial complex caused by external forces, which can manifest as fractures, ligament
injuries, or joint dislocations, among other pathological changes. Clinical symptoms commonly in-
clude neck pain and limb paralysis; severe cases can lead to death. Given its unique anatomical and
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physiological characteristics, there are significant differences in the clinical manifestations and
management of different injury types. The main injury types currently include atlanto-occipital dis-
location, atlas fracture, axis fracture, and atlantoaxial dislocation. With the continuous develop-
ment of science and technology, research based on injury mechanisms, classifications, and clinical
manifestations is constantly deepening. This article systematically reviews new advances in the
clinical treatment of these injuries.
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