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Abstract: Artificial intelligence (AI) is rapidly transforming radiology by improving diagnostic
accuracy, workflow efficiency, and clinical decision-making. The increasing complexity and
volume of medical imaging data necessitate advanced tools capable of supporting radiologists in
early disease detection. This article provides an expanded review of AI applications in radiology,
including machine learning and deep learning techniques, their clinical impact, challenges,
ethical considerations, and future perspectives.
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Introduction
Radiology is a cornerstone of modern medical diagnostics, playing a critical role in disease
detection, staging, and treatment monitoring. Imaging modalities such as X-ray, ultrasound,
computed tomography (CT), and magnetic resonance imaging (MRI) generate vast amounts of
data. Artificial intelligence has emerged as a powerful tool to assist radiologists in managing this
data overload while improving diagnostic precision.

Artificial Intelligence Technologies in Radiology
AI in radiology is primarily based on machine learning and deep learning methods.
Convolutional neural networks (CNNs) are particularly effective for image recognition tasks,
enabling automated detection, segmentation, and classification of pathological findings. These
systems learn from large annotated datasets and continuously improve performance through
iterative training.

Clinical Applications
AI algorithms have demonstrated high diagnostic performance in detecting lung cancer, breast
cancer, stroke, intracranial hemorrhage, and musculoskeletal injuries. In emergency radiology,
AI-based triage systems prioritize critical findings, reducing time to diagnosis. In oncologic
imaging, radiomics and AI-driven quantitative analysis support personalized treatment planning.

Workflow Optimization
AI improves radiology workflow by automating repetitive tasks such as image labeling,
measurement, and preliminary reporting. This reduces radiologist workload, minimizes human
error, and allows specialists to focus on complex diagnostic challenges.

Patient Safety and Radiation Dose Reduction
AI contributes to radiation safety by enabling image reconstruction techniques that maintain



INTERNATIONAL JOURNAL
OF MEDICAL SCIENCES

ISSN NUMBER: 2692 - 5206 Volume 5. No 12. December ,2025

908

diagnostic quality at lower radiation doses. This is particularly important in pediatric imaging
and population-based screening programs.

Ethical, Legal, and Technical Challenges
Challenges include data bias, lack of transparency in AI decision-making, regulatory approval,
and medico-legal responsibility. Explainable AI and standardized validation protocols are
essential for safe clinical implementation.

Future Perspectives
The future of radiology lies in human–AI collaboration. Integration of AI with clinical data,
laboratory results, and electronic health records will enhance decision support systems.
Continuous learning and ethical governance frameworks will guide responsible AI adoption.

Conclusion
Artificial intelligence is reshaping modern radiology by enhancing early diagnosis, workflow
efficiency, and patient safety. With appropriate regulation and validation, AI will become an
integral component of routine radiological practice.
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