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INTRODUCTION 

 

Chest radiography, commonly referred to as chest X-ray (CXR), remains one of the most frequently performed and 

indispensable diagnostic imaging examinations in modern healthcare. Despite the rapid advancement of imaging 

technologies such as computed tomography (CT), magnetic resonance imaging (MRI), and ultrasonography, chest 

X-ray continues to serve as the primary imaging modality for the initial assessment of thoracic diseases due to its 

simplicity, rapid acquisition, cost-effectiveness, wide accessibility, and relatively low radiation dose exposure. [1] It 

provides a comprehensive overview of thoracic structures, including the lungs, pleura, mediastinum, diaphragm, and 

cardiovascular system, thereby facilitating the early detection and evaluation of a broad range of pathological 

conditions.  

 

role in radiation safety. They are responsible not only for   
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Radiology departments across the world are experiencing unprecedented operational 

pressure due to rapidly increasing imaging volumes, growing clinical complexity, and a 

persistent shortage of trained radiologists. These challenges have resulted in prolonged 

reporting turnaround times, workflow inefficiencies, and increased professional burnout. 

Artificial intelligence (AI) has emerged as a powerful adjunct technology capable of 

supporting radiology workflows by automating repetitive tasks such as image triage, 

abnormality detection, reporting assistance, and quality assurance. This review 

synthesizes evidence published between 2020 and 2026 to evaluate the role of AI in 

optimizing radiology workflows across major imaging modalities, including X-ray, 

computed tomography (CT), magnetic resonance imaging (MRI), and radiotherapy 

planning. Recent studies demonstrate that AI-assisted workflows can reduce turnaround 

time by 30–50%, improve prioritization of critical findings, and enhance overall 

departmental efficiency without compromising diagnostic accuracy. However, challenges 

related to algorithm transparency, data bias, regulatory variability, and implementation 

costs remain barriers to widespread adoption. This review discusses current applications, 

supporting evidence, limitations, and future directions, providing practical insights for 

radiology departments seeking to integrate AI into routine clinical practice.  
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INTRODUCTION 

 

Radiology plays a central role in modern healthcare by supporting diagnosis, treatment planning, and disease 

monitoring across virtually all medical specialties. Over the past two decades, advances in imaging technology have 

significantly expanded the scope and complexity of radiological examinations. While these developments have 

improved diagnostic capabilities, they have also contributed to a dramatic increase in imaging volumes, placing 

substantial strain on radiology departments worldwide. [1] Several studies have reported a steady rise in CT and MRI 

utilization, with imaging demand increasing at a rate that far exceeds the growth of the radiologist workforce. [2] As 

a result, radiologists are required to interpret a higher number of studies per day, often under significant time pressure. 

This imbalance has led to longer reporting turnaround times (TAT), delayed diagnoses, increased error risk, and high 

levels of professional burnout. [3] These challenges are particularly pronounced in emergency and acute care settings, 

where timely image interpretation is critical for patient outcomes. Traditional radiology workflows rely heavily on 

manual processes, including case prioritization, image interpretation, report dictation, and quality checks. Although 

Picture Archiving and Communication Systems (PACS) and Radiology Information Systems (RIS) have improved 

data management, they have not fundamentally addressed workflow inefficiencies or cognitive overload. [4] In this 

context, artificial intelligence (AI) has gained increasing attention as a tool to support, rather than replace, 

radiologists. Recent advances in machine learning, particularly deep learning, have enabled AI systems to analyze 

medical images with high accuracy and speed. These systems are now being deployed to assist with workflow 

optimization 
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optimization tasks such as automated triage, abnormality 

detection, structured reporting, and workflow 

orchestration. [5] With a growing number of regulatory 

approvals and real-world implementations, 

understanding the role of AI in radiology workflow 

optimization has become essential. This review 

examines current AI applications, available evidence, 

challenges, and future prospects for AI-enabled 

radiology workflows.  

 

Radiology Workflow and Existing Challenges: 
Radiology workflow comprises a sequence of 

interdependent steps, including image acquisition, 

quality assessment, data transfer to PACS, case 

prioritization, image interpretation, report generation, 

and integration into electronic health records (EHRs). 

Inefficiencies at any stage can propagate delays 

throughout the system. [6] One of the most significant 

challenges is the exponential growth in imaging volume. 

Increased reliance on imaging for diagnosis and 

screening has resulted in overcrowded worklists and 

prolonged reporting times, particularly for routine 

examinations. [7] Simultaneously, many regions face a 

shortage of trained radiologists, further exacerbating 

workload imbalance. [8] Human factors also play a 

critical role. Radiologists often perform repetitive tasks, 

such as reviewing normal studies or manually measuring 

lesions, which contribute to cognitive fatigue and 

reduced productivity. [9] Studies have shown that error 

rates increase during high-workload periods and night 

shifts, raising concerns about patient safety. [10] 

Additionally, fragmented IT infrastructure remains a 

challenge in many institutions. Limited interoperability 

between PACS, RIS, and EHR systems forces 

radiologists to spend significant time navigating multiple 

platforms, reducing time available for image 

interpretation. [11] These challenges collectively highlight 

the need for intelligent automation solutions capable of 

enhancing workflow efficiency and supporting 

radiologists in highpressure environments. 

 

AI Technologies Relevant to Radiology Workflow: AI 

applications in radiology workflow optimization 

primarily rely on machine learning techniques, including 

convolutional neural networks (CNNs) for image 

analysis and natural language processing (NLP) for 

textbased tasks. [12] CNNs are particularly effective in 

detecting imaging patterns associated with 

abnormalities, while NLP enables automated report 

generation and structured documentation. Unlike earlier 

computer-aided detection (CAD) systems, modern AI 

tools are designed to integrate seamlessly into existing 

radiology workflows. They operate in the background, 

analyzing images in real time and presenting results 

directly within PACS interfaces, thereby minimizing 

workflow disruption. [13] 

AI APPLICATIONS IN WORKFLOW 

OPTIMIZATION  
 

AI-Based Triage and Prioritization: AI-driven triage 

systems automatically analyze incoming imaging studies 

and prioritize cases based on the likelihood of critical 

findings. These systems are particularly valuable in 

emergency settings, where rapid identification of 

conditions such as stroke, intracranial hemorrhage, or 

pulmonary embolism is essential. [14] Multiple studies 

have demonstrated that AI-based triage can significantly 

reduce reporting turnaround times for urgent cases 

without delaying routine examinations. [15] By reordering 

worklists and alerting radiologists to critical findings, AI 

improves workflow efficiency and supports timely 

clinical decision-making.  

 

Automated Detection and Decision Support: 
Automated detection systems assist radiologists by 

highlighting suspected abnormalities and providing 

quantitative measurements. AI tools have demonstrated 

high sensitivity in detecting fractures, lung nodules, 

pneumonia, and intracranial hemorrhage across various 

imaging modalities. [16] These systems function as 

decision-support tools rather than autonomous 

diagnostic agents. Evidence suggests that AI-assisted 

interpretation reduces oversight errors and improves 

diagnostic consistency, particularly during periods of 

high workload. [17]  

 

AI-Assisted Reporting and Documentation: Natural 

language processing algorithms enable AI-assisted 

reporting by converting speech to structured text, 

autopopulating measurements, and suggesting 

standardized report language. Structured reporting 

improves clarity, reduces ambiguity, and facilitates 

downstream data analysis. [18] Studies have shown that 

AI-assisted reporting can reduce report generation time 

and decrease the need for report revisions, thereby 

improving overall workflow efficiency. [19]  

 

Modality-Specific Workflow Optimization: AI 

applications vary across imaging modalities. In chest 

Xray and CT imaging, AI improves triage and 

abnormality detection, particularly in high-volume 

emergency settings. [20] In MRI, AI supports protocol 

optimization and lesion segmentation, reducing scan and 

interpretation times. [21] In radiotherapy planning, AI 

accelerates organ-at-risk contouring and treatment 

planning, significantly reducing preparation time. [22]  

 

EVIDENCE FROM RECENT STUDIES 

 

A growing body of evidence supports the effectiveness 

of AI in radiology workflow optimization. Prospective 

and retrospective studies conducted between 2020 and 
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2026 consistently report reductions in turnaround time 

ranging from 20% to 50% following AI integration. [23] 

Meta-analyses of AI-assisted workflow studies indicate 

that efficiency gains are most pronounced in highvolume 

settings such as emergency departments and academic 

medical centers. [24] Importantly, these improvements are 

achieved without compromising diagnostic accuracy, 

reinforcing AI’s role as a supportive technology rather 

than a replacement for radiologists 

 

CHALLENGES AND BARRIERS TO ADOPTION  
 

Despite demonstrated benefits, several challenges limit 

widespread AI adoption. Algorithm transparency 

remains a concern, as many AI systems function as 

“black boxes,” making it difficult for clinicians to 

understand decision-making processes. [25] Data bias is 

another critical issue, as AI performance may vary across 

populations if training datasets lack diversity. [26] 

Regulatory requirements for AI approval differ across 

regions, creating uncertainty for vendors and healthcare 

institutions. [27] Additionally, implementation costs and 

integration with legacy systems pose financial and 

technical barriers, particularly for smaller hospitals. [28] 

 

FUTURE DIRECTIONS  
 

Future developments in AI-enabled radiology workflows 

are expected to focus on explainable AI, multimodal data 

integration, and federated learning approaches that 

enhance privacy and reduce bias. [29] Hybrid human–AI 

workflows, in which AI supports radiologists without 

replacing clinical judgment, are likely to become the 

standard model of practice. [30]  

 

CONCLUSION  

 

Artificial intelligence has demonstrated substantial 

potential to optimize radiology workflows by reducing 

turnaround times, improving prioritization of critical 

cases, and supporting radiologist performance. While 

challenges related to transparency, regulation, and cost 

remain, current evidence strongly supports AI as a 

valuable adjunct in modern radiology practice. 

Thoughtful implementation, combined with clinician 

training and ethical oversight, will be essential to 

realizing the full benefits of AI-enabled workflow 

optimization. 
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