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Intervertebral disc degeneration is a major cause of 

chronic low back pain. MRI is widely used for diagnosis, 

but manual interpretation is slow and error-prone. Deep 

learning has been applied to automate disc segmentation 

and grading, and machine learning to speed up the design 

of bone scaffolds and nanofibers and to predict 

nanocarrier toxicity.

AI plays a growing, complementary role from diagnosis 

to treatment.

Diagnostic tools rely mainly on MRI-based deep learning; 

treatment tools draw on a broader mix of classical and 

deep-learning methods. Clinical validation in human 

patients remains limited.
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U-Net segmentation reached a Dice coefficient of 0.935 

(n=43) [1]. External validation was reported in only 1 of 6 

diagnostic studies [2]. Nanocarrier toxicity was predicted with mean R²=0.87 [5]. 
Validation was almost entirely computational or in vitro; 
only 1 of 14 treatment studies tested a design in a living 
organism (rodent).
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Narrative (non-systematic) review of PubMed, Jan–Jun 

2026. From about 40 candidates, 20 open-access primary 

studies on diagnostic imaging or treatment design were 

selected. No formal risk-of-bias tool was applied.

Twenty studies: six on imaging-based diagnosis and fourteen 

on treatment design.
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