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Artificial intelligence (AI) is transforming the way we diagnose, treat, and manage
neurological disorders. As we stand on the brink of an AI revolution, it is imperative to
understand both the potential benefits and the challenges posed by this technological
advancement. This editorial explores the profound impact of AI on neurology, emphasising
the need for balanced integration into clinical practice.

Before describing the main advances in this field, it is important to define key terms. AI
encompasses the creation of systems that perform tasks requiring human intelligence,
such as reasoning, learning, problem-solving, perception, and language understanding.
Machine Learning (ML) is a branch of AI focused on developing algorithms that allow
computers to learn from and make decisions based on data, identifying patterns and
inferring rules without explicit programming for specific tasks. Deep Learning (DL), a
specialised subset of ML, uses multi-layered neural networks to analyse and learn from
large datasets, excelling in complex tasks like image and speech recognition and natural
language processing.

AI’s most significant contribution to neurology is in the realm of diagnostics. ML algorithms
can analyse vast datasets, identifying patterns that are often imperceptible to the human
eye. For instance, AI has demonstrated remarkable accuracy in interpreting neuroimaging
studies. Advanced imaging analysis tools can now detect early features of neurological
diseases, even before clinical symptoms manifest.1,2  These tools can significantly enhance
early diagnosis and intervention, ultimately improving patient outcomes.

The capability of AI to analyse vast datasets across populations has the potential to
significantly transform the evidence base in neurology built on smaller datasets.
Leveraging big data analytics allows for a better appreciation of human variability,
providing critical insights necessary for precision medicine and enabling more tailored
treatments for individual patients.

Moreover, AI-driven applications are revolutionising the management of chronic
neurological conditions. Predictive analytics can help forecast disease progression and
response to treatment, enabling personalised medicine. For instance, in epilepsy
management, AI algorithms can predict seisure occurrences and optimise medication
regimens, thereby reducing seizure frequency and enhancing patient quality of life.3,4

Such advancements signify a paradigm shift towards more proactive and individualised
patient care.

The integration of AI in neurology also extends to the optimisation of clinical workflows.
AI-powered systems can automate routine tasks, such as scheduling and documentation,
allowing neurologists to allocate more time to patient care. Additionally, AI can assist in
decision support, providing evidence-based recommendations and alerting clinicians to
potential errors or adverse drug interactions.5 This not only improves efficiency but also
enhances the safety and quality of neurological care.
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Despite its numerous advantages, the implementation of AI in
neurology is not without challenges. One major concern is the
ethical implications of AI in clinical decision-making. The
“black box” nature of many AI algorithms, where the decision-
making process is not transparent, can lead to a lack of trust
among clinicians and patients. Ensuring transparency and
interpretability of AI systems is crucial to fostering trust and
accountability.6

Furthermore, the integration of AI into clinical practice
necessitates robust regulatory frameworks to ensure patient
safety and data privacy.6  The potential for AI to perpetuate
existing biases in healthcare, if trained on biased datasets, is
another critical issue. Developing equitable AI systems that
are trained on diverse and representative data is essential to
prevent disparities in neurological care.7

The role of education in bridging the gap between AI
technology and clinical practice cannot be overstated.
Neurologists must be equipped with the knowledge and skills
to effectively leverage AI tools. This calls for the inclusion of
AI and data science in medical curricula and continuous
professional development programmes.8  By fostering a culture
of lifelong learning, we can ensure that neurologists are
prepared to harness the full potential of AI.

In conclusion, the era of AI holds immense promise for the
field of neurology. From enhancing diagnostic accuracy to
personalising patient care and optimising clinical workflows,
AI has the potential to revolutionise neurological practice.
However, realising this potential requires addressing ethical,
regulatory, and educational challenges. By fostering a
collaborative approach that includes clinicians, researchers,
and policymakers, we can ensure that AI is integrated into

neurology in a manner that is ethical, equitable, and beneficial
to all.


