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Degeneration and collapse of the avascular structure of intervertebral disc (IVD) cause stress across the facet joint, impingement on neural structures and strain on paraspinal muscles from loss of alignment. It happends mostly in the cervical and lumbar regions causing neck and back pain, respectively.

The main treatments for curing degenerative disc disease (DDD) consist in non-surgical approaches, when the case is not severe, spinal fusion, which is the most effective technique when involved only one vertebral segment but also with high risk of clinical failure, and artificial disc replacement. The latter involves the use of an artificial disc designed to mimic the shape and the functions of the natural one.

The most cases of degeneration of the disc occur at the lumbar region level, that's why nowadays in the market the lumbar intervertebral discs are the most frequent ones. Nevertheless, there are many cases of DDD in the cervical region and often their threatment through fusion using cervical plates show high post-surgical pain and more limited neck mobility. This aim of this work is the design of a ball-and-socket artifical cervical disc that provides the flex extension, axial rotation and lateral bending degrees owned by a natural IVD. The research wants to investigates in particular on the best shape an materials  for reducing as much as possible the risks of prosthesis migration and loosening.
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