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[bookmark: _Toc234485378]Introduction
Breast cancer remains the most frequently diagnosed cancer among women globally and is a leading cause of cancer-related mortality, with approximately 2.3 million new cases reported annually (World Health Organization, 2026). In the United Kingdom, around 59,000 women are diagnosed each year and approximately 11,200 deaths occur annually, highlighting the continuing burden of the disease on individuals and healthcare services (Breast Cancer UK, 2026). Early and accurate diagnosis is essential for improving treatment outcomes, reducing mortality and increasing survival rates (Cancer Research UK, 2024).
Artificial intelligence (AI) is increasingly being adopted to support healthcare delivery, particularly in specialties that depend on medical imaging and clinical decision-making (Topol, 2020). AI refers to computer systems capable of performing tasks that normally require human intelligence, including pattern recognition, data analysis and decision-making (Russell, Norvig and Chang, 2023). Within breast cancer care, AI has shown considerable potential to assist healthcare professionals in detecting abnormalities, interpreting mammographic images and supporting diagnostic decisions (Freeman et al., 2021).
The rapid growth of AI applications in breast cancer diagnosis has generated increasing interest in their potential to improve clinical practice. However, uncertainty remains regarding their clinical effectiveness, implementation and contribution to decision-making within UK healthcare (Ghasemi et al., 2024). Although previous studies have reported promising findings, challenges relating to transparency, algorithmic bias, reliability and integration into routine clinical practice continue to be reported (McKinney et al., 2020). Therefore, there is a need to synthesise the current evidence to provide a clearer understanding of the opportunities, limitations and evidence gaps associated with AI-assisted breast cancer diagnosis.
This scoping review aims to map and synthesise current evidence on how AI supports breast cancer diagnosis and clinical decision-making within UK healthcare settings. It seeks to examine the contribution of AI to clinical practice, identify its benefits and limitations, and highlight evidence gaps to inform future research and NHS implementation.
[bookmark: _Toc234485379]Review Question
How does AI support breast cancer diagnosis and clinical decision-making in UK healthcare settings?
[bookmark: _Toc234485380]Objectives
· To explore the use of AI in breast cancer diagnosis within UK healthcare settings.
· To examine the role of AI in supporting clinical decision-making.
· To identify the benefits and limitations of AI technologies in breast cancer services.
· To identify evidence gaps and provide recommendations for future research and NHS practice.
[bookmark: _Toc234485381] Background
Early diagnosis is strongly associated with improved treatment outcomes, reduced mortality and increased survival, making effective breast screening a public health priority within the United Kingdom (MARMOT et al., 2013). The NHS Breast Screening Programme provides routine mammography screening for eligible women to detect breast cancer before symptoms develop, with suspicious findings referred for further assessment through additional imaging, clinical examination and biopsy where appropriate (NHS England, 2026). Mammography remains the gold standard for population-based breast cancer screening; however, accurate image interpretation is complex and depends on the expertise of experienced radiologists (Kelly et al., 2026). Increasing demand for breast imaging, combined with workforce shortages and rising service pressures, has highlighted the need for innovative technologies that can support diagnostic accuracy while improving service efficiency (Jing et al.,2025).
Digital transformation has become a central priority within UK healthcare. The NHS Long Term Plan identifies digital innovation and data-driven technologies as essential for improving healthcare quality, increasing efficiency and delivering better patient outcomes (NHS, 2025). 
In addition, the NHS AI Lab supports the safe development, evaluation and implementation of AI technologies across healthcare services, while the National Institute for Health and Care Excellence (NICE) promotes evidence-based assessment before AI technologies are adopted into routine NHS practice (NICE, 2026). As AI systems rely on large volumes of patient information, implementation must also comply with the UK General Data Protection Regulation (UK GDPR) and the Data Protection Act 2018 to ensure patient confidentiality, secure data management and responsible use of healthcare data (Government Digital Service, 2025).
Within breast cancer care, AI is increasingly being applied throughout the diagnostic pathway. Deep learning algorithms are used to assist mammogram interpretation, lesion detection, breast density assessment, tumour classification, risk prediction and clinical decision-support, with the aim of improving diagnostic accuracy while reducing variation in image interpretation (Ali et al., 2025). Unlike traditional computer-aided detection systems, modern AI models continuously learn from large datasets, enabling ongoing improvements in diagnostic performance as new clinical data become available. These developments have increased interest in AI as a strategy to enhance diagnostic capacity without compromising the quality and safety of breast screening services (Jassim et al., 2025).
Recent UK evidence has reported encouraging findings regarding AI-assisted breast cancer diagnosis. Kelly et al. (2026), Warren et al. (2026), the GEMINI study (de Vries et al., 2026) and the ARIES study (Oberije et al., 2025) all demonstrated improvements in diagnostic performance, cancer detection and workflow efficiency, suggesting that AI has the potential to strengthen breast cancer screening while supporting clinical decision-making within NHS practice. Collectively, these studies indicate that AI may improve consistency in image interpretation, reduce radiologists' workload and contribute to earlier cancer detection, supporting more efficient use of healthcare resources.
Despite these promising developments, challenges remain before AI can be widely implemented within routine clinical practice. Concerns relating to external validation, integration into existing clinical workflows, clinician confidence, algorithm transparency and potential bias continue to be reported within the literature (Goh et al., 2025). 
Furthermore, much of the available evidence has focused on diagnostic accuracy using retrospective datasets, with comparatively limited evidence regarding long-term patient outcomes, cost-effectiveness, patient acceptance and large-scale implementation within routine NHS services. Collectively, these uncertainties indicate that, although AI has demonstrated considerable promise, important questions remain regarding its long-term effectiveness, governance and equitable implementation. These evidence gaps provide a strong justification for this scoping review to synthesise the evidence and identify priorities for future research and clinical practice within UK breast cancer screening.
[bookmark: _Toc234485382]Methods
This scoping review adopted the framework developed by Arksey and O'Malley (2005) to explore the role of AI in breast cancer diagnosis and clinical decision-making within UK healthcare settings. A scoping review was considered appropriate because it enables the mapping of existing evidence, identification of key concepts and recognition of research gaps within a rapidly evolving field. Relevant studies were identified through systematic searches of PubMed, EBSCOhost, ProQuest Central and Google Scholar using combinations of keywords and Boolean operators, including "Artificial Intelligence" AND "Breast Cancer", "Breast Cancer Diagnosis" AND "Machine Learning" and "Artificial Intelligence" AND "Clinical Decision-Making".
[bookmark: _Toc234485383]Inclusion Criteria
· Peer-reviewed primary research studies published between 2020 and 2026.
· English-language publications.
· Studies investigating AI applications in breast cancer diagnosis, screening or clinical decision-making.
· Studies conducted within UK healthcare settings or directly relevant to NHS practice.
[bookmark: _Toc234485384]Exclusion Criteria
· Studies published before 2020.
· Non-English publications.
· Conference papers, editorials, commentaries, opinion papers and policy documents.
· Systematic reviews, scoping reviews, narrative reviews and meta-analyses.
The evidence was synthesised using Aveyard's (2023) simplified thematic analysis approach. Studies were read repeatedly, coded and grouped into four themes: diagnostic performance of AI, efficiency and workload reduction, Implementation of AI within NHS Breast Screening Practice, and equity and implementation considerations.
[bookmark: _Toc234485385]Ethical Considerations
As this study involved secondary research using published peer-reviewed literature, ethical approval was not required. Ethical practice was maintained through accurate reporting, appropriate referencing, and consideration of patient privacy, data security, transparency, fairness, and algorithmic bias, in line with principles of research integrity (Saunders, Lewis and Thornhill, 2023). Every effort was made to ensure an objective and unbiased interpretation of the evidence throughout the review process.
[bookmark: _Toc234485386]Results
This scoping review included four primary research studies that met the predefined inclusion criteria. Thematic analysis identified four overarching themes: (1) diagnostic performance of AI, (2) efficiency and workload reduction, (3) Implementation of AI within NHS Breast Screening Practice, and (4) equity and implementation considerations. Table 1 summarises the characteristics and key findings of the included studies. The following sections synthesise the evidence to address the review question on the role of AI in supporting breast cancer diagnosis and clinical decision-making within UK healthcare settings.


[bookmark: _Toc234485387]Table 1. Summary of Included Studies
	
Author(s), Year

	
Research Objectives
		



Methods / Sample Size
	
Key Findings
	
Relevance to Review Question

	Kelly et al. (2026)
	To validate AI performance and assess implementation within UK breast screening services.
	Multicentre retrospective (115,973 mammograms) and prospective feasibility study (9,266 cases).
	AI improved cancer detection, maintained high specificity and reduced reading workload.
	Supports the effectiveness and clinical implementation of AI within UK breast screening.

	Warren et al. (2026)
	To evaluate AI as a second reader within the NHS breast screening programme.
	Retrospective study; 50,000 women from two NHS screening centres.
	AI achieved non-inferior diagnostic performance and reduced radiologist workload after arbitration.
	Demonstrates that AI can safely support breast cancer diagnosis and clinical decision-making within the NHS.

	de Vries et al. (2026) (GEMINI)
	To assess AI integration into routine NHS breast screening workflows.
	Prospective evaluation; 10,889 women from one UK region.
	AI increased cancer detection, maintained recall rates and reduced workload across different workflows.
	Demonstrates the feasibility of integrating AI into routine NHS clinical practice.

	Oberije et al. (2025) (ARIES)
	To evaluate AI performance across different patient groups within UK breast screening.
	Large retrospective multicentre study; 306,839 mammography cases.
	AI maintained diagnostic performance across age, ethnicity and breast density while reducing workload.
	Demonstrates equitable AI performance across diverse UK populations.



The included studies were all multicentre investigations undertaken within UK breast screening services and collectively provided a strong evidence base for addressing the review question. Three studies used retrospective designs, enabling evaluation of AI performance across large screening datasets, whereas the GEMINI study (de Vries et al., 2026) study adopted a prospective design that strengthened the evidence regarding real-world implementation. Although the studies varied in design and objectives, all examined clinically relevant applications of AI within NHS breast screening, supporting the credibility of the thematic synthesis presented below.
[bookmark: _Toc234485388]Theme 1: Diagnostic performance of AI
Diagnostic performance emerged as a consistent theme across all included studies. Overall, the evidence demonstrated that AI achieved diagnostic performance comparable to, and in some cases exceeding, conventional breast screening practice. Kelly et al. (2026) and Warren et al. (2026) reported improvements in cancer detection while maintaining high sensitivity and specificity within NHS screening pathways. Similarly, the ARIES study (Oberije et al., 2025) demonstrated consistent performance across diverse patient populations, whereas the GEMINI study (de Vries et al., 2026) showed that AI could be successfully integrated into routine NHS screening while increasing cancer detection. Collectively, the findings indicate that AI can support accurate, reliable and consistent breast cancer diagnosis within UK screening programmes.
[bookmark: _Toc234485389]Theme 2: Efficiency and workload reduction
Improved efficiency and workload reduction emerged as a consistent theme across the included studies. Overall, the evidence demonstrated that AI reduced radiologists' workload while maintaining diagnostic performance and screening quality. Kelly et al. (2026), Warren et al. (2026), the GEMINI study (de Vries et al., 2026) and the ARIES study (Oberije et al., 2025) all reported more efficient screening workflows through reduced image-reading demands and improved service capacity. Collectively, these findings suggest that AI has the potential to enhance NHS breast screening efficiency while helping to address increasing workforce pressures.
[bookmark: _Toc234485390]Theme 3: Implementation of AI within NHS Breast Screening Practice
Implementation of AI within NHS breast screening practice emerged as another important theme. Overall, the evidence demonstrated that AI can be incorporated into routine clinical pathways without compromising established screening standards. Kelly et al. (2026), Warren et al. (2026) and the GEMINI study (de Vries et al., 2026) consistently reported the successful implementation of AI within NHS breast screening services, supporting its feasibility in real-world clinical settings. Collectively, the findings indicate that AI can be successfully integrated into NHS breast screening pathways while supporting clinical decision-making and maintaining patient safety.
[bookmark: _Toc234485391]Theme 4: Equity and implementation considerations
Equity and implementation considerations emerged as the final theme across the included studies. Kelly et al. (2026) and the ARIES study (Oberije et al., 2025) demonstrated consistent AI performance across different age groups, breast densities, ethnicities and geographical regions, supporting its potential application within diverse populations. The evidence also highlighted the importance of ongoing validation and performance monitoring to ensure safe implementation within NHS breast screening services. Collectively, the findings indicate that AI can support equitable breast cancer screening while requiring appropriate clinical oversight during implementation.
Collectively, the findings demonstrate consistent patterns across the four included studies regarding the application of AI in breast cancer diagnosis and clinical decision-making. These findings provide the foundation for the critical discussion presented in the following section.
[bookmark: _Toc234485392]Discussion
[bookmark: _Toc234485393]Interpretation of Key Findings in Relation to the Review Question
This scoping review examined how AI supports breast cancer diagnosis and clinical decision-making within UK healthcare settings. Overall, the findings indicate that AI has considerable potential to improve breast screening by enhancing diagnostic performance, supporting NHS clinical workflows, reducing radiologists' workload and maintaining performance across diverse patient populations. These findings directly address the review question by demonstrating that AI can support both cancer detection and the wider clinical decision-making process within breast screening.
The included studies consistently demonstrated that AI can support breast cancer diagnosis by acting as an additional or independent reader within NHS screening pathways. Kelly et al. (2026), Warren et al. (2026), de Vries et al. (2026) and Oberije et al. (2025) all reported that AI maintained or improved diagnostic performance compared with conventional screening approaches. Collectively, these findings indicate that AI may facilitate earlier cancer detection while reducing the likelihood of missed abnormalities. Rather than replacing radiologists, AI should be regarded as a decision-support tool that assists clinicians by highlighting suspicious findings, supporting image interpretation and improving diagnostic consistency.
A further important finding is the potential of AI to strengthen NHS service delivery by reducing workload pressures while maintaining patient safety. This is particularly relevant given increasing demand for breast screening and ongoing workforce shortages within the NHS. Collectively, these findings indicate that AI can strengthen breast cancer diagnosis and clinical decision-making by improving diagnostic accuracy while enhancing the efficiency and sustainability of NHS breast screening services.
[bookmark: _Toc234485394]Comparison of Findings Across the Included Studies
[bookmark: _Toc234485395]The four included studies, despite evaluating different aspects of AI in breast cancer screening, presented largely consistent findings that collectively strengthen the evidence supporting AI within UK healthcare. Rather than offering conflicting conclusions, the studies complemented one another by demonstrating that AI improves diagnostic performance, supports clinical decision-making, and enhances the efficiency of NHS breast screening services. This consistency increases confidence that the reported benefits are applicable across various clinical settings and implementation approaches.
Across all studies, a consistent finding was high diagnostic performance and maintained patient safety with AI. Kelly et al. (2026) and Warren et al. (2026) both demonstrated that AI improved cancer detection without compromising specificity, thereby supporting its role as an effective decision-support tool within NHS screening pathways. Extending these findings, the ARIES study (Oberije et al., 2025) highlighted AI's potential to promote equitable breast screening by demonstrating consistent performance across diverse age groups, breast densities, ethnicities, and geographical regions. Similarly, the GEMINI study (de Vries et al., 2026) provided prospective evidence for the successful integration of AI into routine NHS practice.
The methodological differences between the studies also offer important insights. Kelly et al. (2026), Warren et al. (2026), and ARIES study (Oberije et al., 2025) predominantly employed retrospective analyses to evaluate diagnostic performance. In contrast, GEMINI study (de Vries et al., 2026) assessed AI prospectively within real-world screening workflows. These complementary designs collectively demonstrate both the technical capability of AI and its feasibility within routine clinical practice. However, the prevalence of retrospective studies suggests that further prospective evaluations are required to confirm long-term effectiveness across NHS settings.
Crucially, none of the included studies proposed replacing radiologists with AI. Instead, AI was consistently presented as a clinical decision-support tool designed to complement professional expertise by enhancing diagnostic consistency and reducing workload. This shared perspective indicates that AI's primary value lies in augmenting, rather than automating, breast cancer diagnosis. Consequently, the evidence supports a collaborative model where AI enhances clinical judgement while preserving the central role of healthcare professionals in patient care.
Gaps and Limitations in the Current Evidence
Although this scoping review identified consistent evidence supporting the use of AI in breast cancer diagnosis and clinical decision-making, several important gaps remain within the current literature. The included studies predominantly focused on diagnostic accuracy, workflow efficiency and workload reduction, with comparatively little evidence regarding the long-term impact of AI on patient outcomes, including survival, quality of life and cost-effectiveness. Consequently, while AI demonstrates considerable promise, further research is required to establish whether improvements in diagnostic performance lead to sustained clinical and healthcare benefits.
A further gap relates to patient-centred evidence. The included studies primarily evaluated AI from clinical and organisational perspectives, with limited exploration of patient trust, acceptance and experiences of AI-assisted diagnosis. As AI becomes more widely integrated into NHS breast screening, understanding patient perceptions will be essential to support informed decision-making, improve transparency and promote confidence in AI-supported healthcare.
This scoping review identified limited evidence concerning the ethical and governance challenges associated with AI implementation. Although diagnostic performance was consistently high, issues relating to algorithm transparency, accountability, data governance and potential bias received relatively little attention. These factors are particularly important within the NHS, where patient safety, equity and public trust underpin healthcare delivery. Addressing these considerations will be essential to ensure the responsible implementation of AI within routine clinical practice.
Methodological limitations were evident across the included studies. Most employed retrospective designs, which provide valuable evidence of diagnostic performance but offer limited insight into real-world clinical implementation. In contrast, the prospective GEMINI study (de Vries et al., 2026) provided stronger evidence of AI integration within routine NHS practice, highlighting the need for additional prospective multicentre studies. Finally, this scoping review included only four UK primary studies, reflecting the emerging nature of the evidence base. Although this limits generalisability, the review provides a focused synthesis of current UK evidence while identifying clear priorities for future research and implementation.
[bookmark: _Toc234485396]Implications for NHS Practice and Future Research
The findings of this scoping review have important implications for both NHS practice and future research. Collectively, the findings indicate that AI can strengthen breast cancer screening by improving diagnostic performance, supporting clinical decision-making and enhancing service efficiency. Rather than replacing radiologists, AI consistently functioned as a decision-support tool that complemented professional expertise, reinforcing the continued importance of clinical judgement within breast screening pathways.
The findings are particularly relevant to the NHS, where increasing screening demand and workforce shortages continue to challenge service delivery. Across the included studies, AI reduced radiologists’ workload while maintaining high diagnostic performance, suggesting that it could improve service capacity, reduce reporting delays and enable clinicians to focus on more complex cases. However, successful implementation depends on more than technological capability. NHS organisations must ensure that AI systems are supported by appropriate workforce training, robust digital infrastructure, effective integration with existing clinical workflows and continuous quality assurance to maintain patient safety and diagnostic reliability.
This scoping review also highlights the importance of establishing clear governance frameworks before wider implementation. Although AI demonstrated promising performance, responsibility for clinical decision-making should remain with healthcare professionals. Consequently, ongoing validation, performance monitoring, transparency and accountability will be essential to ensure that AI systems continue to perform safely and equitably across different patient populations and healthcare settings.
Several priorities for future research were identified. Further prospective multicentre studies are needed to evaluate the long-term clinical effectiveness and sustainability of AI within NHS breast screening programmes. In addition, greater attention should be given to patient perspectives, cost-effectiveness and the ethical implications of AI adoption, including explainability, bias and data governance. Addressing these priorities will support the responsible integration of AI into routine breast screening while informing future NHS policy, clinical practice and patient-centred healthcare.
[bookmark: _Toc234485397]Strengths and Limitations of this Scoping Review
This scoping review provides a comprehensive and contemporary synthesis of evidence regarding the application of AI in breast cancer diagnosis and clinical decision-making within UK healthcare. A key strength is its focus on recent UK primary research, ensuring that the findings are directly relevant to NHS breast screening practice. By synthesising evidence relating to diagnostic performance, workflow integration and service delivery, this scoping review provides a broad understanding of the current role of AI within routine clinical care. Furthermore, the use of thematic analysis enabled findings from studies with different methodologies to be integrated into coherent themes, facilitating the identification of common patterns, implementation issues and evidence gaps.
Despite these strengths, several limitations should be acknowledged. Only four studies met the predefined inclusion criteria, reflecting the limited availability of recent UK primary research in this rapidly evolving field. Although the included studies were directly relevant to the review question, the relatively small evidence base may limit the generalisability of the findings. In addition, restricting the review to English-language, peer-reviewed publications may have excluded relevant evidence from grey literature or non-English sources. The heterogeneity of the included studies is both a strength and a limitation of this scoping review. While the differences in study design, participant populations, and AI implementation strategies offer a broad overview of current NHS practice, they also restrict direct comparisons between studies. Furthermore, the available evidence primarily evaluates diagnostic performance and workflow efficiency, with comparatively little emphasis on long-term patient outcomes, economic evaluation, or patient-centred perspectives.
Despite these limitations, this scoping review provides a focused synthesis of current UK evidence relating to AI in breast cancer diagnosis and clinical decision-making. By identifying key evidence gaps and implementation priorities, the review offers a valuable foundation for future research and NHS practice. Nevertheless, the findings should be interpreted within the context of the limited number of available UK primary studies and the rapidly evolving nature of AI research.
[bookmark: _Toc234485398]Conclusion and Recommendations
[bookmark: _Toc234485399]Conclusion
This scoping review explored how artificial intelligence (AI) supports breast cancer diagnosis and clinical decision-making within UK healthcare settings. The findings demonstrate that AI has considerable potential to enhance breast cancer screening by improving diagnostic performance, supporting clinical decision-making and increasing the efficiency of NHS screening services. Across the included studies, AI consistently demonstrated the ability to improve cancer detection, reduce radiologists’ workload and support more consistent mammographic interpretation while maintaining patient safety. These findings suggest that AI can make a valuable contribution to breast cancer services when implemented as a clinical decision-support tool alongside, rather than replacing, experienced healthcare professionals.
Despite these promising developments, this scoping review identified several challenges that require attention before AI can be widely adopted within routine NHS practice. Important considerations include ensuring algorithm transparency, minimising bias, establishing robust governance frameworks and maintaining continuous validation of AI systems across diverse patient populations. In addition, limited evidence relating to long-term patient outcomes, cost-effectiveness and patient perspectives highlights the need for further prospective research. Overall, this scoping review concludes that AI represents a transformative opportunity to strengthen breast cancer diagnosis and clinical decision-making within NHS breast screening services. 
[bookmark: _Toc234485400]Recommendations
Recommendations for Clinical Practice
· Implement AI as a clinical decision-support tool that complements, rather than replaces, healthcare professionals.
· Integrate validated AI systems into NHS breast screening pathways to improve diagnostic accuracy and efficiency.
· Provide education and training to support the safe use of AI.
Recommendations for Future Research
· Conduct additional prospective multicentre UK studies to evaluate the long-term clinical effectiveness of AI within routine breast screening.
· Investigate patient perspectives, cost-effectiveness and the impact of AI on patient outcomes.
· Evaluate AI performance across diverse populations to ensure equitable and generalisable implementation.
Recommendations for Policy and Governance
· Develop robust governance frameworks to support the safe, transparent and accountable implementation of AI within NHS breast screening.
· Establish national standards for AI validation, monitoring and clinical evaluation before widespread adoption.
· Maintain continuous auditing of AI systems to identify potential bias, ensure patient safety and support public confidence in AI-assisted healthcare.
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