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Introduction
Artificial Intelligence (AI) has made significant strides in 

revolutionizing healthcare, particularly in specialized fields like 
neuroradiology. Neuroradiology [1], which focuses on the diagnosis and 
treatment of neurological conditions through imaging technologies, is 
witnessing a transformative shift thanks to the integration of AI. This 
shift is enhancing diagnostic accuracy, improving patient outcomes, 
and optimizing clinical workflows [2]. From automated image analysis 
and segmentation to predictive modeling and decision support systems, 
AI offers a wide range of applications that assist neuroradiologists in 
interpreting complex brain images and identifying subtle abnormalities 
that might be missed by the human eye. This paper explores the diverse 
applications of AI in neuroradiology, examining its impact on clinical 
practices [3], research advancements, and the future of the field. 
Through these innovations, AI is not only streamlining routine tasks 
but also paving the way for more personalized and precise neurological 
care [4].

Image Analysis and Interpretation

AI algorithms are increasingly employed to assist radiologists in 
interpreting neuroimaging studies. Machine learning models trained 
on large datasets can detect and classify abnormalities in brain scans, 
such as tumors, hemorrhages, and structural anomalies. AI can reduce 
human error by identifying subtle features that may be overlooked by 
radiologists, thereby improving diagnostic accuracy for conditions like 
gliomas or ischemic strokes. AI can automate the analysis of standard 
protocols, such as calculating brain volume or segmenting structures, 
allowing radiologists to focus on more complex cases [5].

Stroke Detection and Assessment

Timely diagnosis of stroke is crucial for effective treatment. 
AI models are designed to analyze CT and MRI scans to quickly 
identify stroke patterns, helping radiologists make faster decisions. 
AI algorithms can assess CT perfusion images to identify regions of 
the brain affected by reduced blood flow, guiding treatment strategies. 
AI can evaluate the extent of brain tissue at risk and help in planning 
interventions, such as mechanical thrombectomy, by predicting which 
patients will benefit most from the procedure [6].

Tumor Characterization and Treatment Planning

AI is proving invaluable in the characterization and management 
of brain tumors. AI can precisely delineate tumor boundaries on MRI, 
aiding in the assessment of tumor size and morphology, which are 

critical for treatment planning and monitoring. Combining imaging 
data with genomic information, AI can predict tumor behavior and 
response to therapy, allowing for personalized treatment strategies 
tailored to the molecular profile of the tumor [7].

Neurodegenerative Disease Detection

Early detection of neurodegenerative diseases like Alzheimer’s 
and Parkinson’s is essential for timely intervention. AI can analyze 
longitudinal imaging data to identify early signs of neurodegeneration, 
potentially even before clinical symptoms manifest. By correlating 
neuroimaging findings with cognitive assessments, AI can assist in 
diagnosing conditions such as mild cognitive impairment and tracking 
disease progression.

Quality Control and Workflow Optimization

AI can enhance the efficiency of neuroradiology departments by 
optimizing workflows and maintaining quality control. AI can triage 
cases based on urgency, prioritize high-risk patients, and streamline 
reporting processes, thereby reducing turnaround times for critical 
cases. AI can assist in quality assurance by flagging inconsistencies or 
anomalies in reports, ensuring accuracy and completeness before final 
interpretation by radiologists.

Education and Training

AI tools are also valuable in the education and training of 
radiologists. They can:

•	 Provide Real-Time Feedback: AI systems can analyze 
radiology trainees' interpretations and provide instant feedback, 
enhancing learning outcomes and accelerating the training process.

•	 Simulation and Augmented Reality: AI-driven simulation 
tools can create realistic training environments for neuroradiology, 
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Abstract
Artificial intelligence (AI) has rapidly transformed many aspects of medicine, and neuroradiology is no exception. By 

integrating machine learning and deep learning techniques, AI is enhancing the accuracy, efficiency, and effectiveness 
of imaging interpretations and clinical decision-making. This article explores the diverse applications of AI in 
neuroradiology, highlighting its potential to improve patient outcomes.
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allowing trainees to practice interpreting complex cases in a controlled 
setting.

Research and Clinical Trials

AI can facilitate research in neuroradiology by enabling large-scale 
data analysis and improving the design of clinical trials. AI algorithms 
can analyze extensive datasets from various imaging modalities 
to identify patterns and correlations, generating new insights into 
neurological diseases. AI can help identify suitable candidates for 
clinical trials by analyzing imaging and clinical data, ensuring more 
effective and targeted research outcomes.

Conclusion
The integration of artificial intelligence into neuroradiology is 

reshaping the landscape of neuroimaging and diagnostics. From 
enhancing image interpretation and diagnosing acute conditions 
to personalizing treatment plans and streamlining workflows, AI 
is proving to be an invaluable tool for radiologists. As technology 
continues to evolve, the potential applications of AI in neuroradiology 
will likely expand, leading to improved patient care and outcomes in the 
field of neuroscience. Continued collaboration between AI researchers 

and clinicians will be essential to fully harness the capabilities of these 
advanced technologies.
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