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Abstract

Artificial intelligence (AI) has vast potential to transform the management of spinal pathology. Recent advances in machine learning and data analytics enable computers to analyse complex and voluminous medical data, including images, to improve diagnosis, prognosis and treatment planning. This presentation reviews current applications of AI in spinal radiology, genomics, surgical planning, and rehabilitation.  

Computational methods allow automated analysis of spinal imaging to detect vertebral fractures [1], quantify degenerative changes [2], and measure sagittal balance [3]. Deep learning algorithms can identify spinal metastases on MRI with high accuracy [4] and have been utilized to grade severity of spinal stenosis [5]. AI techniques also facilitate preoperative planning by predicting optimal pedicle screw positioning [6].

Incorporating genetic data, AI models can determine risk profiles of spinal conditions and enable personalised medicine [7]. AI-based surgical robots show promise for improving the precision, safety, and outcomes of spinal surgery [8]. The use of AI for outcome prediction after spinal surgery is also an emerging area of research [9]. 

For rehabilitation, AI shows potential for designing individualised therapy programs and virtual coaching applications using gait analysis [10]. Overall, AI has diverse clinical applications across the spectrum of spinal disorders. Further research and integration of AI tools into practice can enhance spine care and patient outcomes.
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