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Research Question
What evidence exists regarding the effectiveness of artificial intelligence in improving diagnostic accuracy in medical imaging?


Aim
The aim of this scoping review is to explore current evidence on the effectiveness of artificial intelligence in improving diagnostic accuracy within medical imaging and to identify key themes, benefits, limitations and gaps in the literature.


Objectives
· To identify current peer-reviewed evidence relating to the use of artificial intelligence in medical imaging.
· To examine how artificial intelligence influences diagnostic accuracy.
· To explore the benefits and limitations of AI-assisted image interpretation.
· To identify key themes emerging from the selected literature using Aveyard's (2019) simplified thematic analysis.
· To highlight gaps in the evidence and make recommendations for future research and healthcare practice.

1. Introduction
Artificial intelligence (AI) has become one of the most significant technological advancements in modern healthcare, transforming the way diseases are detected, diagnosed and managed. AI refers to computer systems capable of performing tasks that normally require human intelligence, including learning, reasoning, pattern recognition and decision-making (Topol, 2019). Advances in machine learning and deep learning have enabled AI systems to analyse complex healthcare data rapidly, creating new opportunities to support healthcare professionals and improve clinical decision-making.
Medical imaging is an essential component of healthcare, providing accurate information for disease diagnosis, treatment planning and patient monitoring. Imaging techniques such as X-ray, computed tomography (CT), magnetic resonance imaging (MRI), ultrasound and mammography are routinely used to diagnose a wide range of medical conditions. However, increasing patient demand, workforce shortages and rising imaging workloads have placed significant pressure on diagnostic services, increasing the potential for reporting delays and diagnostic errors (NHS England, 2019).
Artificial intelligence has therefore attracted considerable attention as a clinical decision-support tool capable of assisting healthcare professionals in interpreting medical images. Recent evidence suggests that AI systems can achieve diagnostic performance comparable to experienced clinicians while also improving workflow efficiency and reducing reporting time (Liu et al., 2019). Nevertheless, concerns remain regarding algorithmic bias, transparency, external validation and the safe integration of AI into routine clinical practice (Kelly et al., 2019).
Consequently, evaluating the effectiveness of AI in improving diagnostic accuracy has become increasingly important for healthcare organisations, clinicians and researchers. This scoping review aims to map the current evidence, identify key themes within the literature and explore both the opportunities and challenges associated with implementing artificial intelligence in medical imaging.

2. Background / Literature Review
The integration of artificial intelligence (AI) into healthcare has increased substantially over the past decade, driven by advances in computing power, data availability and machine learning algorithms. AI systems are increasingly capable of analysing complex healthcare data, recognising patterns and supporting clinical decision-making (Topol, 2019). Consequently, AI has become one of the most significant technological innovations in healthcare, with applications extending across diagnosis, treatment planning and disease monitoring.
Medical imaging represents one of the most promising areas for AI implementation because image interpretation relies heavily on pattern recognition. Diagnostic imaging techniques, including X-ray, computed tomography (CT), magnetic resonance imaging (MRI), ultrasound and mammography, play a fundamental role in identifying disease and guiding clinical management. However, increasing patient demand, workforce shortages and growing imaging workloads have placed considerable pressure on radiology services, creating challenges related to reporting delays and diagnostic accuracy (NHS England, 2019).
Advances in deep learning have enabled AI systems to analyse medical images with remarkable precision. According to Esteva et al. (2019), deep learning has transformed image analysis by improving both the speed and consistency of diagnostic interpretation. Similarly, Yu, Beam and Kohane (2018) argued that AI should be viewed as a clinical decision-support tool that complements healthcare professionals rather than replacing them. This perspective is increasingly reflected in healthcare policy, where AI is recognised as a means of enhancing clinical performance while maintaining the central role of human judgement.
Evidence supporting the diagnostic performance of AI has grown rapidly. Liu et al. (2019) conducted a systematic review and meta-analysis comparing deep learning algorithms with healthcare professionals across multiple imaging applications. Their findings demonstrated that AI achieved diagnostic accuracy comparable to clinicians, suggesting that AI has considerable potential to support disease detection. Likewise, McGenity et al. (2024) reported high levels of sensitivity and specificity in digital pathology, indicating that AI systems can accurately identify pathological abnormalities. Although these studies examined different clinical settings, both reported consistent evidence supporting the effectiveness of AI in improving diagnostic performance.
Despite these promising findings, the literature also highlights important limitations. Kelly et al. (2019) identified several barriers to successful implementation, including algorithmic bias, limited transparency, insufficient external validation and uncertainty regarding clinical accountability. Similarly, Nagendran et al. (2020) concluded that many published AI studies were characterised by methodological weaknesses and high risks of bias, limiting confidence in the reported findings. These concerns suggest that although AI demonstrates considerable promise, the current evidence base remains variable in quality.
Overall, the existing literature indicates that AI has the potential to improve diagnostic accuracy and support healthcare professionals within medical imaging. However, uncertainty remains regarding the generalisability of current findings across different healthcare settings and patient populations. These evidence gaps justify the need for a scoping review to map the available literature, identify recurring themes and provide recommendations for future research and clinical practice
3. Methodology
3.1 Study Design
This study adopted a scoping review methodology to explore the current evidence regarding the effectiveness of artificial intelligence (AI) in improving diagnostic accuracy in medical imaging. A scoping review was considered the most appropriate research design because it enables researchers to systematically map existing literature, identify key concepts, summarise available evidence and highlight gaps in current knowledge. Unlike a systematic review, which aims to answer a highly specific clinical question, a scoping review provides a broader overview of emerging evidence and is particularly appropriate for rapidly developing research areas such as artificial intelligence in healthcare (Arksey and O'Malley, 2005).
3.2 Scoping Review Framework
The review was conducted using the five-stage framework developed by Arksey and O'Malley (2005). This framework provides a structured and transparent approach to reviewing existing literature and consists of:
1. Identifying the research question. 
2. Identifying relevant studies. 
3. Selecting eligible studies. 
4. Charting the data. 
5. Collating, summarising and reporting the findings. 
This framework was selected because it is widely recognised as a standard methodological approach for conducting scoping reviews within healthcare research.
3.3 Research Question
The review was guided by the following research question:
What evidence exists regarding the effectiveness of artificial intelligence in improving diagnostic accuracy in medical imaging?
This question was developed to ensure that the review remained focused on identifying current evidence relating to the use of AI within diagnostic imaging while also exploring its benefits, limitations and implications for healthcare practice.
3.4 Search Strategy
A comprehensive literature search was undertaken to identify relevant studies. Three electronic healthcare databases were selected because they provide access to high-quality peer-reviewed healthcare research:
· PubMed 
· Scopus 
· CINAHL 
The search strategy combined keywords with Boolean operators (AND/OR) to maximise retrieval of relevant literature while reducing irrelevant results.
The search terms included:
· Artificial Intelligence 
· Machine Learning 
· Deep Learning 
· Medical Imaging 
· Diagnostic Accuracy 
· Radiology 
The following search strategy was used:
("Artificial Intelligence" OR "Machine Learning" OR "Deep Learning")
AND
("Medical Imaging" OR Radiology)
AND
("Diagnostic Accuracy")
The search was limited to:
· English-language publications. 
· Peer-reviewed journal articles. 
· Studies published between 2019 and 2024. 
Limiting the search to recent publications ensured that the review reflected current developments in artificial intelligence and modern diagnostic imaging technologies.

3.5 Inclusion and Exclusion Criteria
Inclusion Criteria
Studies were included if they:
· Were published in peer-reviewed journals. 
· Were written in English. 
· Were published between 2019 and 2024. 
· Investigated the use of artificial intelligence within medical imaging. 
· Reported outcomes relating to diagnostic accuracy, workflow efficiency or implementation. 
Exclusion Criteria
Studies were excluded if they:
· Were conference abstracts, editorials or opinion papers. 
· Were not published in English. 
· Were unrelated to healthcare or diagnostic imaging. 
· Did not investigate artificial intelligence. 
Applying these criteria helped ensure that only relevant and credible evidence was included within the review.

3.6 Study Selection
Following completion of the database searches, duplicate records were removed. Titles and abstracts were then screened against the inclusion and exclusion criteria. Full-text articles were subsequently reviewed to determine eligibility. Following this screening process, five studies met the inclusion criteria and were included in the final review.
The study selection process ensured that all included studies directly addressed the research question and represented the most relevant evidence available.

3.7 Data Extraction
Relevant information from each included study was extracted using a structured data extraction table to facilitate comparison across studies.
The following information was recorded:
· Author(s) 
· Year of publication 
· Study design 
· Study aim 
· Main findings 
· Strengths 
· Limitations 
 Using a standardised extraction process ensured consistency and transparency during data collection.

3.8 Data Analysis
The included studies were analysed using Aveyard's (2019) Simplified Thematic Analysis, which provides a practical framework for synthesising evidence within literature reviews.
Initially, each study was read several times to gain familiarity with its content. Key findings relevant to the research question were identified and manually coded. Similar codes were then grouped together to identify recurring patterns across the literature. These patterns were subsequently organised into broader themes that represented the main findings of the review.
As this review included a relatively small number of studies, no qualitative data analysis software was used. Manual coding was considered appropriate and enabled systematic identification of themes across the included literature.
Three overarching themes emerged from the analysis:
· Diagnostic Accuracy 
· Efficiency and Workflow Improvement 
· Challenges and Limitations 
These themes formed the basis of the Results and Discussion sections.
3.9 Ethical Considerations
As this study involved only the analysis of published secondary data, ethical approval was not required. Ethical research practice was maintained throughout the review by using credible peer-reviewed sources, accurately representing the findings of the included studies, applying appropriate Harvard referencing and avoiding plagiarism. Every effort was made to ensure transparency, objectivity and academic integrity throughout the review process.

4. Results
4.1 Overview of Included Studies
Following the literature search and application of the inclusion and exclusion criteria, five studies were identified as eligible for inclusion in this scoping review. The included studies represented recent evidence examining the effectiveness of artificial intelligence (AI) in improving diagnostic accuracy within medical imaging. The studies consisted of systematic reviews, meta-analyses and narrative reviews published between 2019 and 2024. The characteristics of the included studies are summarised in Table 1.
Table 1. Summary of Included Studies
	Author
	Aim
	Study Design
	Main Findings
	Strengths
	Limitations

	Liu et al. (2019)
	Compare AI with healthcare professionals in medical imaging
	Systematic Review and Meta-analysis
	AI achieved diagnostic accuracy comparable to clinicians.
	Large evidence base across multiple imaging applications.
	Heterogeneity and limited external validation.

	McGenity et al. (2024)
	Evaluate AI in digital pathology
	Systematic Review and Meta-analysis
	High sensitivity and specificity in pathology diagnosis.
	Recent evidence focusing on digital pathology.
	Limited real-world implementation evidence.

	Wenderott et al. (2024)
	Examine AI implementation and workflow efficiency
	Systematic Review
	AI reduced reporting time and improved workflow efficiency.
	Considered operational outcomes.
	Variable findings across studies.

	Nagendran et al. (2020)
	Assess methodological quality of AI studies
	Systematic Review
	Many studies showed high risk of bias.
	Comprehensive methodological assessment.
	Did not evaluate individual AI systems.

	Kelly et al. (2019)
	Explore challenges of implementing AI in healthcare
	Narrative Review
	Identified issues of bias, transparency and accountability.
	Broad discussion of implementation barriers.
	Narrative review rather than systematic synthesis.



4.2 Thematic Analysis
The findings presented in Table 1 were analysed using Aveyard's (2019) simplified thematic analysis. Each study was reviewed several times to identify recurring patterns and concepts. Similar findings were manually coded and grouped together, resulting in three overarching themes: Diagnostic Accuracy, Efficiency and Workflow Improvement, and Challenges and Limitations.


Theme 1: Diagnostic Accuracy
Diagnostic accuracy emerged as the most consistently reported theme across the included studies, highlighting the potential of artificial intelligence (AI) to support healthcare professionals in the interpretation of medical images. Across the reviewed literature, AI systems demonstrated high levels of diagnostic performance, suggesting that they may contribute to more accurate disease detection and improved clinical decision-making.
Both Liu et al. (2019) and McGenity et al. (2024) reported strong evidence supporting the diagnostic capability of AI. Although the studies examined different areas of medical imaging, their findings were consistent in demonstrating high levels of sensitivity and specificity. Liu et al. (2019) concluded that deep learning algorithms achieved diagnostic performance comparable with healthcare professionals across multiple imaging applications, while McGenity et al. (2024) reported similarly high diagnostic accuracy within digital pathology. The consistency of these findings across different clinical contexts strengthens the evidence supporting AI-assisted image interpretation.
The findings also suggest that AI may assist clinicians by improving the detection of subtle abnormalities that might otherwise be overlooked, particularly when interpreting large volumes of imaging data. Rather than replacing healthcare professionals, the reviewed studies indicate that AI functions most effectively as a clinical decision-support tool that complements human expertise and contributes to more reliable diagnostic decision-making.
Overall, the evidence identified within this review indicates that improving diagnostic accuracy represents the principal benefit of AI in medical imaging and provides strong support for its potential role in enhancing healthcare practice.
Theme 2: Efficiency and Workflow Improvement
The second theme identified across the included studies was the potential of artificial intelligence (AI) to improve workflow efficiency within medical imaging services. In addition to enhancing diagnostic accuracy, the reviewed literature suggests that AI may support healthcare professionals by streamlining routine tasks, reducing reporting times and improving the overall efficiency of diagnostic processes.
The strongest evidence relating to workflow efficiency was reported by Wenderott et al. (2024), who found that AI implementation was associated with improvements in operational performance across several medical imaging settings. The review demonstrated that AI-assisted systems were able to reduce image reporting times, prioritise urgent examinations and support more efficient management of increasing imaging workloads. These findings indicate that AI has the potential to improve productivity while allowing healthcare professionals to focus on more complex clinical tasks.
The findings relating to efficiency are particularly relevant given the increasing demand for diagnostic imaging services and the continuing shortage of radiologists reported across many healthcare systems. By assisting clinicians with routine image analysis and prioritising critical cases, AI may contribute to shorter waiting times and earlier diagnosis, ultimately improving patient care and service delivery.
However, although the evidence suggests that AI can improve workflow efficiency, the magnitude of these improvements varied between studies. Differences in healthcare settings, imaging modalities and implementation strategies may influence the effectiveness of AI in routine clinical practice. Consequently, while AI demonstrates clear potential to enhance service efficiency, further high-quality research is required to determine whether these benefits can be consistently achieved across different healthcare environments.
Overall, the findings suggest that AI offers operational benefits alongside improvements in diagnostic performance, supporting its role as a valuable clinical decision-support technology within medical imaging departments.
Theme 3: Challenges and Limitations
The third theme identified across the included studies related to the challenges and limitations associated with the implementation of artificial intelligence (AI) in medical imaging. Although the reviewed literature consistently reported promising findings regarding diagnostic performance, several studies highlighted concerns that may affect the safe and effective integration of AI into routine clinical practice.
Nagendran et al. (2020) identified significant methodological weaknesses across many published AI studies, including inadequate reporting standards, limited external validation and a high risk of bias. These limitations suggest that, despite encouraging results, the quality of the current evidence remains inconsistent and should be interpreted with caution. Similarly, Kelly et al. (2019) reported concerns regarding algorithmic bias, transparency and accountability, emphasising that AI systems require robust clinical validation before widespread implementation.
The included studies also highlighted the importance of ensuring that AI systems are developed using diverse and representative datasets. Limited external validation may reduce the ability of AI models to perform consistently across different healthcare settings and patient populations. Consequently, concerns relating to fairness, reliability and generalisability remain important considerations when evaluating AI technologies.
Despite these challenges, none of the reviewed studies suggested that the identified limitations outweighed the potential benefits of AI. Instead, the evidence indicates that successful implementation depends on rigorous evaluation, transparent governance and ongoing monitoring to ensure that AI systems can be safely integrated into healthcare practice.
Overall, the findings demonstrate that while AI has considerable potential to improve diagnostic imaging, addressing methodological and implementation challenges will be essential to maximise its effectiveness and ensure safe adoption within clinical settings.
Table 2. Summary of Themes Identified
	Theme
	Supporting Studies
	Main Findings

	Diagnostic Accuracy
	Liu et al. (2019); McGenity et al. (2024)
	AI demonstrated high diagnostic accuracy and performance comparable to healthcare professionals.

	Efficiency and Workflow Improvement
	Wenderott et al. (2024)
	AI reduced reporting time and improved workflow efficiency.

	Challenges and Limitations
	Kelly et al. (2019); Nagendran et al. (2020)
	AI implementation is affected by methodological weaknesses, algorithmic bias and limited external validation.



4.3 Summary of Results
Overall, the thematic analysis demonstrated that diagnostic accuracy was the most consistently reported benefit of artificial intelligence across the included studies. Improvements in workflow efficiency also emerged as an important finding, while concerns relating to methodological quality, algorithmic bias and external validation highlighted the challenges associated with implementing AI in routine clinical practice. These findings provide the foundation for the discussion presented in the following section.
5. Discussion
The findings of this scoping review indicate that artificial intelligence (AI) has considerable potential to improve diagnostic accuracy within medical imaging. Across the included studies, AI consistently demonstrated strong diagnostic performance and showed promise in supporting healthcare professionals during image interpretation. These findings suggest that AI has the capacity to enhance clinical decision-making while improving the efficiency and reliability of diagnostic services. However, despite the encouraging evidence, several methodological and implementation challenges continue to limit the widespread adoption of AI within routine healthcare practice.
The most consistent finding across the reviewed literature was the positive impact of AI on diagnostic accuracy. Both Liu et al. (2019) and McGenity et al. (2024) reported high levels of diagnostic performance, demonstrating that AI systems achieved sensitivity and specificity comparable to experienced healthcare professionals across different imaging applications. Although these studies investigated different clinical specialties, they reached similar conclusions regarding the ability of AI to support disease detection and improve image interpretation. This consistency strengthens the evidence that AI can be used as a valuable clinical decision-support tool rather than as a replacement for professional judgement.
The review also identified workflow efficiency as an important benefit associated with AI implementation. Wenderott et al. (2024) reported that AI-assisted systems reduced reporting times and improved workflow efficiency within medical imaging departments. These findings are particularly relevant given the increasing demand for diagnostic imaging services and the ongoing shortage of radiologists in many healthcare systems. Improving reporting efficiency may contribute to shorter waiting times, earlier diagnosis and more effective use of healthcare resources. Nevertheless, variations in reported outcomes suggest that the effectiveness of AI may be influenced by differences in healthcare settings, imaging modalities and implementation strategies.
Although the overall findings were positive, the review also highlighted several important limitations within the current evidence base. Nagendran et al. (2020) identified methodological weaknesses across many published AI studies, including inadequate reporting standards, limited external validation and a high risk of bias. Similarly, Kelly et al. (2019) highlighted concerns relating to algorithmic bias, transparency and accountability, emphasising the importance of rigorous validation before AI systems are widely implemented in clinical practice. These findings indicate that the reported benefits of AI should be interpreted alongside consideration of the quality and reliability of the available evidence.
Comparison of the included studies demonstrated both similarities and differences in research focus. While Liu et al. (2019) and McGenity et al. (2024) primarily examined diagnostic accuracy, Wenderott et al. (2024) focused on operational efficiency, whereas Kelly et al. (2019) and Nagendran et al. (2020) explored implementation barriers and methodological quality. Together, these studies provide a broad understanding of AI in medical imaging, illustrating that improvements in diagnostic performance alone are insufficient for successful clinical implementation. Consideration must also be given to issues such as governance, transparency and the quality of supporting evidence.
The review also identified several important research gaps. Most of the included studies evaluated AI using retrospective datasets or controlled research environments, with relatively limited evidence from routine clinical practice. Furthermore, few studies examined patient-centred outcomes, long-term clinical effectiveness or the cost-effectiveness of AI implementation. These gaps suggest that future research should extend beyond evaluating diagnostic accuracy alone and investigate the broader impact of AI on healthcare delivery, patient safety and service sustainability.
Overall, the findings of this review suggest that AI has significant potential to improve diagnostic imaging and support healthcare professionals in clinical decision-making. However, successful implementation will depend on the availability of high-quality evidence, robust external validation, transparent governance and continued evaluation within real-world clinical settings. Addressing these challenges will be essential to ensure that AI technologies are implemented safely, effectively and equitably across healthcare systems.
6. Conclusion
This scoping review explored the current evidence regarding the effectiveness of artificial intelligence (AI) in improving diagnostic accuracy within medical imaging. The review aimed to map the existing literature, identify the key benefits and challenges associated with AI implementation, and highlight areas requiring further research. By synthesising evidence from the selected studies, the review provided an overview of the current role of AI in supporting diagnostic imaging within healthcare.
The findings suggest that AI has considerable potential to enhance diagnostic accuracy and support healthcare professionals in interpreting medical images. The reviewed studies consistently demonstrated that AI systems can achieve high levels of diagnostic performance across a range of imaging applications while also offering opportunities to improve workflow efficiency and reduce reporting times. These findings indicate that AI may contribute to more timely and reliable clinical decision-making, particularly when used to support rather than replace healthcare professionals.
Despite these encouraging findings, the review also identified several important challenges that must be addressed before AI can be fully integrated into routine clinical practice. Concerns relating to methodological quality, algorithmic bias, limited external validation and transparency remain evident within the current evidence base. These limitations highlight the importance of continued evaluation to ensure that AI technologies are safe, reliable and applicable across diverse healthcare settings.
Overall, the evidence reviewed suggests that artificial intelligence represents a valuable development in medical imaging with the potential to improve both diagnostic performance and healthcare delivery. However, its successful implementation will depend on the availability of robust evidence, appropriate clinical governance and ongoing collaboration between healthcare professionals, researchers and technology developers. Continued research and careful implementation will be essential to maximise the benefits of AI while ensuring high standards of patient care and safety.
7. Recommendations
Based on the findings of this scoping review, several recommendations can be made to support the safe and effective implementation of artificial intelligence (AI) within medical imaging.
Firstly, future research should focus on conducting large-scale prospective studies across diverse healthcare settings to improve the generalisability of current evidence. Most of the included studies were based on retrospective datasets or controlled research environments, highlighting the need for further real-world evaluation.
Secondly, healthcare organisations should ensure that AI systems undergo rigorous external validation before being integrated into routine clinical practice. Continuous monitoring and regular performance evaluation should also be implemented to ensure that AI systems remain accurate, reliable and safe for patient care.
Thirdly, healthcare professionals should receive appropriate education and training to enable them to use AI technologies effectively within clinical practice. AI should be viewed as a clinical decision-support tool that complements professional judgement rather than replacing healthcare professionals.
Finally, policymakers and healthcare leaders should develop clear governance frameworks addressing issues such as algorithmic transparency, accountability, data privacy and ethical use of AI. Establishing national standards and regulatory guidance will help promote public confidence while ensuring the safe implementation of AI technologies across healthcare systems.
Overall, collaboration between researchers, clinicians, healthcare organisations and technology developers will be essential to maximise the benefits of AI while ensuring high standards of patient safety and quality of care.
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