
TYPE Editorial

PUBLISHED 20 June 2025

DOI 10.3389/fneur.2025.1627547

OPEN ACCESS

EDITED AND REVIEWED BY

Francesco Carlo Morabito,

Mediterranea University of Reggio

Calabria, Italy

*CORRESPONDENCE

Wu Qiu

wuqiu@hust.edu.cn

†These authors have contributed equally to

this work

RECEIVED 13 May 2025

ACCEPTED 09 June 2025

PUBLISHED 20 June 2025

CITATION

Chen S, Zhang D, Bala F, Kuang H, Ganesh A

and Qiu W (2025) Editorial: AI’s transformative

role in neuro-intervention: enhancing

diagnosis and treatment strategies.

Front. Neurol. 16:1627547.

doi: 10.3389/fneur.2025.1627547

COPYRIGHT

© 2025 Chen, Zhang, Bala, Kuang, Ganesh

and Qiu. This is an open-access article

distributed under the terms of the Creative

Commons Attribution License (CC BY). The

use, distribution or reproduction in other

forums is permitted, provided the original

author(s) and the copyright owner(s) are

credited and that the original publication in

this journal is cited, in accordance with

accepted academic practice. No use,

distribution or reproduction is permitted

which does not comply with these terms.

Editorial: AI’s transformative role
in neuro-intervention: enhancing
diagnosis and treatment
strategies

Shencai Chen1†, Donghao Zhang2†, Fouzi Bala3, Hulin Kuang4,

Aravind Ganesh5 and Wu Qiu1,2*

1Department of Neurology, Wuhan Union Hospital, Tongji Medical College, Huazhong University of

Science and Technology, Wuhan, China, 2School of Life Science and Technology, Huazhong University

of Science and Technology, Wuhan, China, 3Diagnostic and Interventional Neuroradiology

Department, University Hospital of Tours, Tours, France, 4School of Computer Science and

Engineering, Central South University, Changsha, China, 5Department of Clinical Neurosciences,

Cumming School of Medicine, University of Calgary, Calgary, AB, Canada

KEYWORDS

artificial intelligence, neuro-intervention, precision neurological care, neuroimaging

data analysis, neurological disorders

Editorial on the Research Topic

AI’s transformative role in neuro-intervention: enhancing diagnosis and

treatment strategies

Artificial Intelligence (AI) is poised to revolutionize neuro-intervention and the

management of neurological diseases, serving as a transformative force in diagnosis,

treatment, and research. By leveraging advanced computational algorithms, AI is reshaping

the landscape of neurological care, particularly through its unparalleled ability to analyze

complex medical imaging data. This capability enables clinicians to identify subtle

patterns and abnormalities that the human eye might miss, leading to faster and more

accurate diagnoses. Furthermore, AI-driven tools are increasingly optimizing personalized

treatment strategies, allowing the integration of patient-specific factors and real-time data

into decision-making processes.

Recent studies have highlighted the substantial impact of AI on clinical practice. For

example, machine learning models have demonstrated superior accuracy in detecting early

signs of stroke, significantly reducing diagnostic delays (1–3). The development of AI-

powered decision-support systems has enabled the tailoring of therapeutic regimens to

individual patients, thereby maximizing efficacy and minimizing adverse effects (1, 4).

These advancements underscore the growing potential of AI to enhance both the precision

and efficiency of neurological care. Despite these achievements, several challenges remain

that must be addressed to fully realize AI’s benefits. First among these is ensuring the

reliability and generalizability of AI models across diverse populations, as models trained

on limited or homogeneous datasets may not perform consistently in broader clinical

settings (5). In addition, ethical concerns surrounding data privacy, informed consent,

and algorithmic transparency are becoming increasingly prominent as AI systems become

more integrated into clinical workflows (6). The integration of AI into existing practices

also requires overcoming significant technical and logistical barriers, including ensuring

interoperability with legacy systems and providing clinician training (7).
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This Research Topic highlights recent advances in applying AI

to neuro-intervention and nursing. A meta-analysis of 11 RCTs by

He et al. found that virtual reality significantly improves motor

function, balance, and walking in critically ill patients, though

it offers limited gains in functional independence. Deep learning

models have shown strong performance in histopathological

grading of meningiomas across multiple studies, despite some

result heterogeneity, as stated by Noori Mirtaheri et al.. A multi-

task learning framework proposed by Nguyen et al. improved

predictions of post-stroke health outcomes, outperforming single-

task and conventional approaches. Another study by Cao et al.

developed an interpretable machine learning model to predict

VAP risk in stroke ICU patients, with strong internal validation

and enhanced interpretability via SHAP, although generalizability

remains a concern. In the research by Teichmann et al., an AI

tool for automated segmentation of ischemic stroke lesions showed

good agreement with expert annotations, supporting its potential in

treatment planning. Overall, while AI shows promise in diagnosis,

risk prediction, and rehabilitation, widespread clinical adoption

requires further high-quality, large-scale validation.

Looking ahead, Artificial Intelligence and related digital

technologies such as virtual reality are poised to transform

neuro-intervention and neurological care by enhancing diagnostic

accuracy, personalizing treatment, and improving patient

outcomes. To realize this potential, future research should focus

on refining AI algorithms, expanding their role in prevention

and novel therapies, and ensuring their seamless integration into

clinical workflows. Collaboration between AI systems and human

experts is essential to balance technological innovation with

clinical judgment and patient-centered care. However, significant

challenges remain, including issues of model generalizability,

data privacy, ethical oversight, and multidisciplinary adoption.

Addressing these will require rigorous, large-scale validation

and sustained collaboration among clinicians, researchers, and

technologists to ensure the safe, effective, and responsible clinical

implementation of these new tools.
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