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ABSTRACT 

Background: Artificial intelligence (AI) is an emerging driver in radiology, with notable advances in diagnostic reliability, workflow 
efficiency, and clinical decision support. The rapid growth of machine learning (ML) and deep learning (DL) applications calls for a 
comprehensive synthesis of available evidence to assess their role in automated radiological diagnosis. 
Methods: A systematic review of the literature was conducted using PubMed, Scopus, and Web of Science to identify peer-
reviewed articles published from January 2018 to September 2024. Relevant studies were those reporting AI applications in 
radiological imaging, with an emphasis on diagnostic performance, workflow integration, or ethics. Standardized frameworks were 
used for data extraction and quality assessment, and study heterogeneity led to narratively synthesized findings. 
Results: Thirty-two studies were included, covering CT, MRI, ultrasound, and X-ray modalities. Most investigations employed DL 
algorithms, particularly convolutional neural networks, achieving diagnostic accuracies often exceeding 90%. AI demonstrated 
notable efficiency in tasks such as lesion detection, tumor classification, and workflow triage, with performance comparable to 
that of radiologists. However, concerns regarding bias, fairness, and accountability were recurrent themes. Recent studies also 
emphasized emerging applications in interventional radiology and PET imaging, underscoring AI’s expanding clinical utility. 
Conclusion: Artificial intelligence is revolutionizing radiology by augmenting the human factor, delivering greater diagnostic 
accuracy and speed. Though the technology is becoming increasingly ready for clinical uptake, ethical issues, validation needs, and 
regulatory environments are of paramount importance for its safe and successful deployment. 
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INTRODUCTION 

Artificial intelligence (AI) has been one of the most 

revolutionary technologies to touch radiology, 

transforming interpretation, integration, and use of 

medical images in clinical practice.  
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Advances in ML and DL now enable automatic detection, 

classification, and prediction of most pathologies at or 

even surpassing human expert levels [1]. These 

technologies have not only enhanced diagnostic 

performance but also maximized workflow 

efficiency, promising potential to reduce 

radiologist workload and improve patient care [2]. 

Despite these benefits, the use of AI in radiology poses 

enormous challenges. Ethical concerns of bias, 

responsibility, and transparency in algorithmic decision-

making remain at the core of unresolved debates [2]. 

Furthermore, warning examples in neuroradiology under  
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score the risks of overreliance on AI systems, particularly 

when models are inadequately validated or improperly 

applied [3]. Application of AI to specialized areas, such as 

bone and soft-tissue tumor imaging, also underscores its 

diagnostic capabilities and the necessity of rigorous 

clinical validation [4]. 

Strengths, weaknesses, opportunities, and threats 

(SWOT) strategic analysis indicates that while AI may 

augment radiologists rather than replace them, effective 

implementation depends on overcoming barriers such as 

data quality, regulatory regimes, and clinician 

acceptance [5]. Reviews of the current literature suggest 

that AI is best positioned as a complementary device, 

augmenting radiologists' capabilities while overcoming 

human vulnerabilities [1,6]. 

Given the rapid pace of development, a structured 

review of contemporary advances is critical to aggregate 

evidence on the role of AI in automated radiological 

diagnosis, identify existing constraints, and discuss future 

perspectives for its safe and effective incorporation into 

clinical pathways [7,8]. 

MATERIALS AND METHODS 

Study Design- This study was performed as a systematic 

review to integrate existing evidence on the progress of 

artificial intelligence in computer-aided radiological 

diagnosis. The review process adhered to strict 

guidelines for systematic reviews, ensuring transparency, 

reproducibility, and reliable results. 
 

Search Strategy- A systematic search was conducted 

across prominent scientific databases, including 

PubMed, Scopus, and Web of Science. The search 

strategy combined controlled vocabulary and free-text 

keywords related to "artificial intelligence," "machine 

learning," "deep learning," "radiology," and "diagnosis." 

Filters were used to restrict the search to peer-reviewed 

articles published in English between January 2018 and 

September 2024. The reference lists of included studies 

were also screened for additional relevant articles. The 

study selection process was illustrated using a PRISMA 

flow diagram (Fig. 1). 

 

Fig. 1: PRISMA flow diagram showing study selection process 

Inclusion and Exclusion Criteria- Trials were eligible if 

they reported on the use of artificial intelligence, 

machine learning, or deep learning in radiologic imaging 

for diagnostic accuracy, workflow integration, or clinical 

outcome. Both experimental and observational studies, 

as well as systematic reviews, were included. Editorials, 

conference abstracts, non-peer-reviewed documents, 

and studies not on radiologic imaging or for diagnostic 

purposes were excluded. 
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Study Selection- Two reviewers independently screened 

all identified records. Title and abstract screening were 

conducted in the first stage to identify potentially eligible 

studies. A full-text evaluation was then conducted on 

articles deemed to meet the inclusion criteria. 

Disagreements about study eligibility were resolved 

through consensus and discussion. 
 

Data Extraction- Data were extracted from a 

standardized framework that collected study 

characteristics, imaging modality, type of artificial 

intelligence model applied, clinical application, reported 

outcomes, and important findings. For accuracy, the 

extracted data were cross-checked by a second reviewer. 
 

Quality Assessment- The methodological quality of the 

included studies was examined using validated 

measurement instruments appropriate to each study 

design. For observational studies, the Newcastle–Ottawa 

Scale was used, and for systematic reviews, the AMSTAR 

2 tool. Studies that used machine learning and deep 

learning algorithms were further assessed for 

transparency in model development, validation, and 

generalizability. 
 

Data Synthesis- A narrative synthesis strategy was used 

to pool findings due to heterogeneity in study design and 

outcomes. The findings were organized thematically into 

themes such as diagnostic performance, workflow 

optimization, ethical issues, and future directions in 

radiological AI. Quantitative pooling of results was not 

possible due to heterogeneity in methodologies and 

outcome measures across studies. 
 

RESULTS 

The systematic search initially identified 612 records. 

After removing duplicates and screening titles and 

abstracts, 85 studies were retained for full-text review. 

After applying the eligibility criteria, 32 studies were 

included in the final synthesis. These encompassed 

original research articles, systematic reviews, and 

narrative reviews focused on artificial intelligence 

applications in radiological diagnosis. 

The included studies spanned multiple imaging 

modalities, including computed tomography (CT), 

magnetic resonance imaging (MRI), ultrasound, and X-

ray. Most studies employed deep learning frameworks, 

particularly convolutional neural networks (CNNs), for 

image classification, segmentation, and anomaly 

detection. The majority of research was published 

between 2020 and 2024, reflecting the rapid expansion 

of AI applications in this period (Table 1). 

 

Table 1: Summary of characteristics of included studies 

Author & Year Imaging Modality AI Methodology Application Area Key Findings 

Najjar [1] Multi-modality Machine 
Learning & Deep 

Learning 

General radiology 
integration 

Highlighted role of AI in 
workflow efficiency 

Sabeghi et al. [4] MRI & CT Deep Learning 
(CNN) 

Bone & soft 
tissue tumors 

Improved lesion detection 
and classification 

Young et al. [3] MRI Deep Learning Neuroradiology Identified risks of 
overreliance on AI 

Castiglioni et al. 

[7] 
X-ray, CT, MRI CNN & Transfer 

Learning 
Multi-organ 
pathology 

Reported comparable 
accuracy to radiologists 

Martín et al. [5] Multi-modality SWOT Analysis Radiology 
practice 

perspectives 

Identified barriers and 
opportunities for AI 

integration 
 

Studies consistently demonstrated that AI algorithms 

achieved high diagnostic accuracy across imaging 

modalities. For example, CNN-based models reported 

sensitivities and specificities above 90% in detecting 

pulmonary nodules and musculoskeletal abnormalities. 

Comparative evaluations also revealed that AI often 

matched or exceeded the performance of experienced 

radiologists in tasks such as lesion segmentation and 

tumor classification (Table 2). 
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Table 2: Diagnostic accuracy of AI models in radiology 

Imaging 
Modality 

Common Application Reported Accuracy 
(%) 

Performance Comparison 

CT Pulmonary nodule 
detection 

92–95 Comparable to radiologists 

MRI Brain tumor 
classification 

88–93 Slightly higher than 
radiologists 

X-ray Chest pathology 
detection 

90–94 Comparable to experts 

Ultrasound Liver lesion 
classification 

85–90 Lower but improving with DL 
models 

 

Beyond diagnostic accuracy, several studies highlighted 

AI’s contribution to workflow optimization. Automated 

pre-screening tools reduced radiologists’ reporting time 

by up to 30%, while triaging systems enhanced 

prioritization of urgent cases. However, concerns were 

raised about transparency, bias, and accountability, with 

multiple authors emphasizing the need for ethical 

frameworks and regulatory oversight.  

Fig. 2: Annual publication trends in AI radiology studies 

(2018–2024) show an increasing number of publications 

over time. Fig. 3: Diagnostic accuracy of AI vs radiologists 

compares AI and radiologist performance across imaging 

modalities. Fig. 4: Distribution of AI applications in 

radiology shows the proportion of studies in detection, 

classification, segmentation, and workflow optimization. 

 
Fig. 2: Annual publication trends in AI radiology studies 

(2018–2024) – showing the exponential increase in 

publications over recent years. 

 
 

 

 

 
Fig. 3: Comparative diagnostic accuracy of AI vs. 

radiologists across imaging modalities – displaying 

accuracy percentages side by side. 

 

 
Fig. 4: Distribution of AI applications in radiology 

(detection, classification, segmentation, workflow 

optimization) – presented as a pie chart. 
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DISCUSSION  

The outcome of this review indicates that AI has greatly 

improved in radiologic diagnosis, particularly in terms of 

accuracy, efficiency, and workflow optimization. In 

modalities such as CT, MRI, and X-ray, AI models 

consistently achieved diagnostic performance equal to or 

better than that of human radiologists, further 

entrenching their roles as adjunct devices rather than 

substitutes. These outcomes align with previous 

literature that has similarly underscored AI’s potential to 

complement radiologists by mitigating human fatigue 

and handling high volumes of data-intensive tasks [9,10]. 

The growing number of publications over the past few 

years highlights the accelerating integration of AI into 

radiological research and practice. While this reflects 

technological advancement, it also underscores the 

persistent need for robust clinical validation and 

regulatory guidance. Prior counsel, such as that in the 

Canadian Association of Radiologists' White Paper 

recommendations, emphasized careful adoption, 

transparency in algorithm creation, and clinician 

feedback on implementation decisions [11]. Our evidence 

shows that, though these principles remain correct, 

more recent findings support growing optimism in 

clinical translation if AI models are extensively validated 

and tested externally [10,12]. 

In addition to technical precision, ethical issues are still 

at the core of AI in radiology. Bias, justice, and 

responsibility in algorithmic decision-making are still 

emphasized in recent reviews [9,13]. Experiments have 

shown that training data that is not diverse can reinforce 

disparities, leading to worse performance for 

underrepresented groups. This reflects general concerns 

mentioned in healthcare AI ethics, emphasizing the 

importance of fair data practices and open validation to 

ensure just results [9,14]. 

Additionally, applications of AI in subspecialties such as 

interventional radiology and PET imaging demonstrate 

its utility in transcending diagnostic precision and 

advancing into procedural guidance and quantitative 

imaging biomarkers [12,15]. These achievements follow on 

from previous observations regarding the function of AI 

in clinical decision-making, indicating that the technology 

is moving away from experimental innovation toward 

practical utility [10,16]. 

Nonetheless, as noted in previous evaluations, 

regulatory hurdles, integration into the clinical workflow, 

and clinician acceptance remain problems [11,12]. Our 

review corroborates these conclusions, emphasizing that 

AI adoption is not simply a technological readiness issue 

but also requires interdisciplinary collaboration, ethical 

guidelines, and continuous clinical supervision. 

In sum, though current evidence supports the use of AI 

as a beneficial tool in radiology, its safe and effective 

integration depends on addressing ethical, clinical, and 

systemic challenges. Contrary to earlier predictions of 

guarded optimism [11,12], current research suggests 

cautious but measurable progress toward clinician 

acceptance, provided concerns over fairness, validation, 

and accountability are tackled methodically [9,13,14]. 
 

CONCLUSIONS 

Artificial intelligence is dramatically changing radiological 

practice, with high diagnostic sensitivity, enhanced 

workflow efficiency, and the ability to extend clinical 

knowledge across diverse imaging modalities. Its status is 

increasingly viewed as complementary to that of 

radiologists. Still, successful integration in clinical 

practice depends on resolving ethical issues, ensuring 

fairness and transparency, and developing robust 

validation models. In contrast to past views of reserved 

optimism, recent observations suggest growing support 

for AI in radiology, provided issues of regulation, bias, 

and clinician trust are addressed systematically. 

Ultimately, AI must be viewed not as a substitute but as 

an excellent partner that complements radiological 

expertise and enables improved patient outcomes. 
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