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Results: DAP and mAs increase as BMI increased. A significant mean difference was found for mean DAP (Gy.m^2) 

between the virtual grid and physical grid (128.1, < 0.04) with 95% CI [5.5, 250]. The VG has far lower mean DAP 

values than the conventional grid (3425Gy.m^2) and (16265 Gy.m^2), respectively. The mean effective dose of VG was 

(0.030.02 mSv) and PG (0.200.15 mSv).  

Conclusion: By comparison to PG, VG software promises to lower radiation dose levels in terms of DAP value and 

effective dose. 

 
 

  DIGITAL TECHNOLOGIES POSTER PRESENTATIONS 
 

 

P100 Radiographer acceptance of a virtual reality tool for patients prior to MRI 

Darren Hudson1; Christine Heales2 

1InHealth; 2University of Exeter 

Background: A key part of a radiographers role within MRI is providing the required emotional support to help patient 

succeed with a scan. Many patients present with anxiety and concern which can present as claustrophobia due to the 

nature of the scan equipment. This can impact on patient outcomes as well as operational efficiency. Being informed 

is important to patients and despite use of information leaflets and videos, these are limited in their representation. 

This is where preparation using virtual reality could be beneficial. As part of a feasibility study looking at the use of a 

virtual scan experience for patients prior to MRI, the views of practitioners were sought to see how effective this 

might be and how best to implement its use in clinical practice.  

Methods: 9 radiographers attended two focus group sessions to see the tool, undergo a virtual experience, complete 

a technology acceptance survey and participate in a discussion about its use.  

Results: Perceived usefulness, ease of use, attitude and intention to use were all positive towards the virtual scan 

tool. All practitioners saw value in such a tool and how it could be implemented within practice, with insights into 

areas for improvement and development gained.  

Conclusion: From a practitioner perspective, access to such a virtual scan experience could be of use to better prepare 

and support those patients needing extra support before a real scan. Acknowledgement of having time to discuss 

patient concerns was noted and this could provide a means of doing so away from busy scanning lists. 

 

P101 A systematic literature review of clinical decision support systems utilised for radiology requesting 

Claire Currie; Mark Jenkins; Sebastien Chastin; Zoë Tieges; Karen Brogan 

Glasgow Caledonian University 

Background: The impact of unnecessary imaging on healthcare systems is widely recognised. Interventions to reduce 

this include clinical decision support (CDS). We conducted a systematic literature review to evaluate the best evidence 

on the effectiveness of CDS for radiology requests.  

Method: A systematic Boolean search in IEE Explore, MEDLINE, CINHL, Scopus, ProQuest, and Embase was performed, 

following the PRISMA framework. Studies reporting CDS interventions used within radiology requests, and outcomes 

including the number of examinations, positive yield rate, waiting times, and experiences were included. CDS as a 

teaching tool, or where the clinical decision rule was a simple tick box were excluded. Screening and quality appraisal 

were evaluated independently by two reviewers. Data extraction and synthesis were performed.  

Results: The study is still in progress, a complete analysis is expected by May 2023. Thus far 60 articles have been 

identified. Studies are grouped by clinical indication or body area; most commonly pulmonary embolism (N=13), mild 

head trauma (N=7), appendicitis (N=4), and lumbar spine (N=4), with validated clinical decision rules embedded within 

the CDS. The predominant study design was before and after (n=23). The rationale of studies centered on high usage 

and a need to lower radiation dose.  
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Conclusion: Preliminary findings show referrer's attitudes factor in the success of CDS. Change management, 

experiences, and perceptions may impact effectiveness. Successful implementation can be affected when users are 

given the opportunity to override the computer decision, or when the computer decision is final, clinicians may view 

this negatively on their autonomy and be time-wasting.  

 

P102 Knowledge, perceptions, and expectations of Artificial intelligence in radiography practice: A global 

radiography workforce survey 

sofia Torre1; Theophilus N. Akudje2; Christina Malamateniou2; Ricardo Khine3; Dimitris Katsifarakis4; Donna Newman4 

1Frimley Health Foundation Trust; 2Department of Medical Science and Public Health, Faculty of Health and Social 

Sciences, Institute of Medical Imaging and Visuali; 3Buckinghamshire New University; 4International Society of 

Radiographers and Radiological Technologists 

Introduction: Artificial Intelligence (AI) technologies have already started impacting clinical practice across various 

settings worldwide, including the radiography profession. This study is aimed at exploring a world-wide view on AI 

technologies in relation to knowledge, perceptions, and expectations of radiography professionals.  

Objectives: Findings from this study could provide an insight to regional differences in terms of expectations, 

knowledge, and level of skills of the workforce, helping to formulate a globally informed, integrated guidance for a 

customised implementation of AI in radiography practice.  

Methodology: An online survey (hosted on Qualtrics) on key AI concepts was open to radiography professionals 

worldwide (August 1st to December 31st, 2020). The survey sought both quantitative and qualitative data on topical 

issues relating to knowledge, perceptions, and expectations in relation to AI implementation in radiography practice. 

Results: A total of 314 valid responses were obtained with a fair geographical distribution. Of the respondents, 54.1% 

(157/290) were from North America and were predominantly clinical practicing radiographers (60.5%, 190/314). The 

findings broadly relate to different perceived benefits and misgivings/shortcomings of AI implementation in 

radiography practice. The benefits relate to enhanced workflows and optimised workstreams. The shortcomings 

revolve around de-skilling and impact on patient-centred care due to over-reliance on advanced technology following 

AI implementation.  

Conclusion: Radiographers are key in the integration of AI in clinical practice, working on the interface between 

technology and patient care, to facilitate a smooth transition for the benefit of the patients. As both theoretical 

knowledge and clinical uptake of AI in radiography are still under development, opinions of radiographers globally 

appear divided.  

1- E.R. Ranschaert, A.J. Duerinckx, P. Algra, E. Kotter, H. Kortman, S. Morozov Advantages, challenges, and risks of artificial intelligence for 

radiologists E.R. Ranschaert, S. Morozov, P.R. Algra (Eds.), Artificial Intelligence in Medical Imaging: Opportunities, Applications and Risks, Springer, 

Cham (2019), pp. 329-346 2- C. Malamateniou, et al. Artificial intelligence in radiography: Where are we now and what does the future hold? 

Radiography, 27 (2021)S58-S62 3- M. Hardy, H. Harvey Review article artificial intelligence in diagnostic imaging: impact on the radiography 

profession Br J Radiol, 92 (2019), Article 20190840 2019 4- S.J. Lewis, Z. Gandomkar, P.C. Brennan Artificial Intelligence in medical imaging practice: 

looking to the future J Med Radiat Sci, 66 (4) (2019), pp. 292-295, 10.1002/jmrs.369 5- European Society of Radiology (ESR) What the radiologist 

should know about artificial intelligence - an ESR white paper Insights Imaging, 10 (1) (2019), p. 44, 10.1186/s13244-019-0738-2 Published 2019 Apr 

4 6- C. Malamateniou, et al. Artificial Intelligence: Guidance for clinical imaging and therapeutic radiography professionals, a summary by the 

Society of Radiographers AI working group Radiography, 27 (4) (2021), pp. 1192-1202 7- National Institute for Health and Care Excellence (2021) 

Artificial intelligence in mammography. Medtech innovation briefing [MIB242]. Accessed on 25th April, 2022: 

https://www.nice.org.uk/advice/mib242/chapter/The-technologies. Google Scholar 8- A.D. Lauritzen, A. Rodríguez-Ruiz, M.C. Euler-Chelpin, E. 

Lynge, I. Vejborg, M. Nielsen, N. Karssemeijer, M. Lillholm An artificial intelligence-based mammography screening protocol for breast cancer: 

outcome and radiologist workload Radiology (2022), 10.1148/radiol.210948 0 0:0 9- A. Bitencourt, I.D. Naranjo, R.L. Gullo, C.R. Saccarelli, K. Pinker 

AI-enhanced breast imaging: where are we and where are we heading? Eur J Radiol, 142 (2021), Article 109882, 10.1016/j.ejrad.2021.109882 

VolumeISSN 0720-048X 10- S. Pacilè, J. Lopez, P. Chone, T. Bertinotti, J.M. Grouin, P. Fillard Improving breast cancer detection accuracy of 

mammography with the concurrent use of an artificial intelligence tool Radiol Artif Intell, 2 (6) (2020), 10.1148/ryai.2020190208 Nov 

4e190208PMID: 33937844; PMCID: PMC8082372 11- T. Ozturk, et al. Automated detection of COVID-19 cases using deep neural networks with X-

ray images Comput Biol Med, 121 (2020), Article 103792 12- L. Wang, Z.Q. Lin, A. Wong COVID-Net: a tailored deep convolutional neural network 

design for detection of COVID-19 cases from chest X-ray images Sci Rep, 10 (2020), p. 19549, 10.1038/s41598-020-76550-z 13- T.N. Akudjedu, N.A. 

Mishio, W. Elshami, M.P. Culp, O. Lawal, B.O. Botwe, et al. The global impact of the COVID-19 pandemic on clinical radiography practice: a 

systematic literature review and recommendations for future services planning Radiography, 27 (4) (2021), pp. 1219-1226, 

10.1016/j.radi.2021.07.004 14- N. Stogiannos, D. Fotopoulos, N. Woznitza, C. Malamateniou COVID-19 in the radiology department: what 

radiographers need to know Radiography, 26 (3) (2020), pp. 254-263, 10.1016/j.radi.2020.05.012 (Lond)Aug 15- D.J. Mollura, M.P. Culp, E. Pollack, 

G. Battino, J.R. Scheel, V.L. Mango, et al. Artificial intelligence in low- and middle-income countries: innovating global health radiology Radiology 

(2020), Article 201434, 10.1148/radiol.2020201434 16- Y. Duan, J.S. Edwards, Y.K. Dwivedi Artificial intelligence for decision making in the era of Big 
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Data - evolution, challenges and research agenda Int J Inform Manag, 48 (2019), pp. 63-71, 10.1016/j.ijinfomgt.2019.01.021 Volume2019ISSN 0268-

4012 17- X. Tang The role of artificial intelligence in medical imaging research BJR Open, 2 (2020), Article 20190031 18- American Society of 

Radiologic Technologists The Artificial Intelligence Era: the Role of Radiologic Technologists and Radiation Therapists White Paper -ASRT Foundation 

(2020) 19- International Society of Radiographers and Radiological Technologists (ISRRT) and the The European Federation Of Radiographer 

Societies: Artificial Intelligence and the Radiographer/Radiological Technologist Profession: A joint statement of the International Society of 

Radiographers and Radiological Technologists and the European Federation of Radiographer Societies Radiography, 26 (2) (2020), pp. 93-95, 

10.1016/j.radi.2020.03.007 (Lond) 20- The Topol Review (2019) Preparing the healthcare workforce to deliver the digital future. An independent 

report on behalf of the Secretary of State for Health and Social Care February 2019. https://topol.hee.nhs.uk/the-topol-review/ 21- B. Botwe, W. 

Antwi, S. Arkoh, T. Akudjedu 2021) "Radiographers' perspectives on the emerging integration of artificial intelligence into diagnostic imaging: the 

Ghana study J Med Radiat Sci, 68 (2021), pp. 260-268, 10.1002/jmrs.460 22- B. Botwe, T. Akudjedu, W. Antwi, P. Rockson, S. Mkoloma, E. Balogun, 

W. Elsham, J. Bwambale, C. Barare, S. Mdletshe, B. Yao, S. Arkoh The integration of artificial intelligence in medical imaging practice: perspectives of 

African radiographers Radiography, 27 (2021) (2021)861e866 23- M. Alelyani, S. Alamri, M.S. Alqahtani, A. Musa, H. Almater, N. Alqahtani, F. 

Alshahrani, S. Alelyani Radiology community attitude in Saudi Arabia about the applications of artificial intelligence in radiology Healthcare, 9 

(2021), p. 834, 10.3390/healthcare9070834 2021 24- M. Ryan, T. O'Donovan, J. McNulty Artificial intelligence: the opinions of radiographers and 

radiation therapists in Ireland Radiography, 27 (2021) (2021) S74eS82 25- C. Rainey, T. O'Regan, J. Matthew, E. Skelton, N. Woznitza, K.Y. Chu, S. 

Goodman, J. McConnell, C. Hughes, R. Bond, S. McFadden, C. Malamateniou Beauty is in the AI of the beholder: are we ready for the clinical 

integration of artificial intelligence in radiography? an exploratory analysis of perceived ai knowledge, skills, confidence, and education perspectives 

of UK radiographers Front Digit Health, 3 (2021), Article 739327, 10.3389/fdgth.2021.739327 26- M. Abuzaid, W. Elshami, J. McConnell, et al. An 

extensive survey of radiographers from the Middle East and India on artificial intelligence integration in radiology practice Health Technol, 11 

(2021), pp. 1045-1050, 10.1007/s12553-021-00583-1 2021 27- W.K. Antwi, T.N. Akudjedu, B.O. Botwe Artificial intelligence in medical imaging 

practice in Africa: a qualitative content analysis study of radiographers' perspectives Insights Imaging, 12 (2021), p. 80, 10.1186/s13244-021-01028-

z 28- Currie, et al. Australian perspectives on artificial intelligence in medical imaging J Med Radiat Sci (2022), pp. 1-11, 10.1002/jmrs.5810 (0000) 

29- M. Huisman, E. Ranschaert, W. Parker, et al. An international survey on AI in radiology in 1,041 radiologists and radiology residents part 1: fear 

of replacement, knowledge, and attitude Eur Radiol, 31 (2021), pp. 7058-7066, 10.1007/s00330-021-07781-5 30- C. Parker, S. Scott, A. Geddes, P. 

Atkinson, S. Delamont, A. Cernat, J.W. Sakshaug, R.A. Williams Snowball Sampling SAGE Research Methods Foundations (2019) 31- J. Kirchherr, K. 

Charles Enhancing the sample diversity of snowball samples: recommendations from a research project on anti-dam movements in Southeast Asia 

PLoS ONE, 13 (8) (2018), 10.1371/journal.pone.0201710e0201710 32- J. Schoonenboom, R.B. Johnson How to Construct a Mixed Methods Research 

Design KZfSS Köln Z Soziol Sozialpsychologie, 69 (2017), pp. 107-131, 10.1007/s11577-017-0454-1 33- J.F. Ebert, L. Huibers, B. Christensen, M.B. 

Christensen Paper- or web-based questionnaire invitations as a method for data collection: cross-sectional comparative study of differences in 

response rate, completeness of data, and financial cost J Med Internet Res, 20 (1) (2018), p. e24, 10.2196/jmir.8353 Published 2018 Jan 23 34- V. 

Braun, V. Clark Using thematic analysis in psychology Qual Res Psychol, 3 (2) (2006), pp. 77-101, 10.1191/1478088706qp063oa8 35- T.N. Akudjedu, 

O. Lawal, M. Sharma, J. Elliott, S. Stewart, T. Gilleece, S. McFadden, J.M. Franklin Impact of the COVID-19 pandemic on radiography practice: 

findings from a UK radiography workforce survey BJR Open, 2 (2020), Article 20200023 36- D.M. Rubio, M. Berg-Weger, S.S. Tebb, E.S. Lee, S. Rauch 

Objectifying content validity: conducting a content validity study in social work research Social Work Research, 27 (2) (2003), pp. 94-104, 

10.1093/swr/27.2.94 37- Y. Chen, C. Stavropoulou, R. Narasinkan, A. Baker, H. Scarbrough Professionals' responses to the introduction of AI 

innovations in radiology and their implications for future adoption: a qualitative study BMC Health Serv Res, 21 (1) (2021), p. 813, 10.1186/s12913-

021-06861-y 38- A. Wareing, C. Buissink, D. Harper, M. Gellert Olesen, M. Soto, S. Braico, P. Van Laer, I. Gremion, L. Rainford Continuing 

professional development (CPD) in radiography: a collaborative European meta-ethnography literature review Radiography, 23 (2017) (2017), p. 

S58eS63, 10.1016/j.radi.2017.05.016 A.R. Wuni, B.O. Botwe 39- TN Akudjedu Impact of artificial intelligence on clinical radiography practice: 

futuristic prospects in a low resource setting Radiography, 27 (2021), 10.1016/j.radi.2021.07.021 Supplement 1S69-S73, ISSN 1078-8174 40-L. Yang, 

I.C. Ene, R.A. Belaghi, D. Koff, N. Stein, P.L. Santaguida Stakeholders' perspectives on the future of artificial intelligence in radiology: a scoping 

review Eur Radiol, 32 (2022), pp. 1477-1495, 10.1007/s00330-021-08214-z 2022 41-F. Gama, D. Tyskbo, J. Nygren, J. Barlow, J. Reed, P. Svedberg 

Implementation frameworks for artificial intelligence translation into health care practice: scoping review J Med Internet Res, 24 (1) (2022), p. 

12022 |isse32215 42- Z. Zhang, et al. The use of artificial intelligence in computed tomography image reconstruction - a literature review J Med 

Imaging Radiat Sci, 51 (4) (2020), pp. 671-677 43- W.T. Tran, et al. Personalized breast cancer treatments using artificial intelligence in radiomics 

and pathomics J Med Imaging Radiat Sci, 50 (4) (2019) S32-S41 44- M.J. Smith, et al. AI and ethics in medical radiation sciences J Med Imaging Radiat 

Sci, 50 (4) (2019) S24-S26 45- P. Bridge, et al. Artificial intelligence in radiotherapy: a philosophical perspective J Med Imaging Radiat Sci, 50 (4) 

(2019) S27-S31 46- G. Currie, et al. Machine learning and deep learning in medical imaging: intelligent imaging J Med Imaging Radiat Sci, 50 (4) 

(2019), pp. 477-487 47- A. Murphy, et al. Artificial intelligence and the medical radiation profession: how our advocacy must inform future practice J 

Med Imaging Radiat Sci, 50 (4) (2019) S15-S19 48- J. French, et al. Preparing for artificial intelligence: systems-level implications for the medical 

imaging and radiation therapy professions J Med Imaging Radiat Sci, 50 (4) (2019)S20-S23 49- D. Wiljer, et al. Developing an artificial intelligence-

enabled health care practice: rewiring health care professions for better care J Med Imaging Radiat Sci, 50 (4) (2019)S8-S14 50-C. Chamunyonga, et 

al. The impact of artificial intelligence and machine learning in radiation therapy: considerations for future curriculum enhancement J Med Imaging 

Radiat Sci, 51 (2) (2020), pp. 214-220 51- A. Solomou, A. Apostolos, et al. Artificial intelligence in magnetic resonance imaging: a feasible practice? J 

Med Imaging Radiat Sci, 51 (3) (2020), pp. 501-502 52- R. Miner Developing an AI project J Med Imaging Radiat Sci, 51 (4) (2020), pp. 550-559 53- IS. 

Boon, et al. Artificial intelligence and soft skills in radiation oncology: data versus wisdom J Med Imaging Radiat Sci, 51 (4) (2020) S114-S115 54-C.T. 

Ng, S.N.A. Roslan, Y.H. Chng, D.A.W. Choong, A.J.L. Chong, Y.X. Tay, L. Lança, E.C. Chua Singapore radiographers' perceptions and expectations of 

artificial intelligence - a qualitative study J Med Imaging Radiat Sci (22) (2022), 10.1016/j.jmir.2022.08.005 Sep 14:S1939-865400339-3 55- M. 

Roberts, D. Driggs, M. Thorpe, et al. Common pitfalls and recommendations for using machine learning to detect and prognosticate for COVID-19 

using chest radiographs and CT scans Nat Mach Intell, 3 (2021), pp. 199-217, 10.1038/s42256-021-00307-0 
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P103 An evaluation of a checklist in Musculoskeletal (MSK) radiographic image interpretation when using 

Artificial Intelligence (AI) 

Laura McLaughlin1; Clare Rainey1; Ciara Hughes1; Jonathan McConnell2; Raymond Bond1; Angelina Villikudathil1; 

Sonyia McFadden1 

1Ulster University; 2St James University Hospital Leeds Teaching Hospitals Trust 

Background: AI is being used increasingly in image interpretation tasks. There are challenges for its optimal use in 

reporting environments. Human reliance on technology and bias can cause decision errors. Trust issues exist amongst 

radiologists and radiographers in both over-reliance (automation bias) and reluctance in AI use for decision support. A 

checklist, used with the AI to mitigate against such biases, may optimise the use of AI technologies and promote good 

decision hygiene.  

Method: A checklist, to be used in image interpretation with AI assistance, was developed. Participants interpreted 20 

examinations with AI assistance and then re- interpreted the 20 examinations with AI and a checklist. The MSK images 

were presented to radiographers as patient examinations to replicate the image interpretation task in clinical practice. 

Image diagnosis and confidence levels on the diagnosis provided were collected following each interpretation. The 

participant perception of the use of the checklist was investigated via a questionnaire. 

Results: Data collection and analysis are underway and will be completed at the European Congress of Radiology in 

Vienna, March 2023. The impact of the use of a checklist in image interpretation with AI will be evaluated. Changes in 

accuracy and confidence will be investigated and results will be presented. Participant feedback will be analysed to 

determine perceptions and impact of the checklist also.  

Conclusion: A novel checklist has been developed to aid the interpretation of images when using AI. The checklist has 

been tested for its use in assisting radiographers in MSK image interpretation when using AI. 

1. Goddard K, Roudsari A, Wyatt JC. Automation bias: a systematic review of frequency, effect mediators, and mitigators. (2012) Journal of the 

American Medical Informatics Association : JAMIA. 19 (1): 121-7. 2. Pesapane, F., Codari, M. and Sardanelli, F., 2018. Artificial intelligence in medical 

imaging: threat or opportunity? Radiologists again at the forefront of innovation in medicine. European radiology experimental, 2(1), pp.1-10. 3. 

Rainey, C., McConnell, J., Hughes, C., Bond, RR., & McFadden, S. (2021a). Artificial Intelligence for diagnosis of fractures on plain radiographs: a 

scoping review of current literature. Intelligence-Based Medicine, 5, [100033]. https://doi.org/10.1016/j.ibmed.2021.100033 4. Rainey, C., O'Regan, 

T., Matthew, J., Skelton, E., Woznitza, N., Chu, K-Y, Goodman, S., McConnell, J., Hughes, C., Bond, R., McFadden, S., Malamateniou, C. (2021b) 

Beauty is in the AI of the beholder: are we ready for the clinical integration of artificial intelligence in Radiography? An exploratory analysis of 

perceived AI knowledge, skills, confidence and education perspectives of UK radiographers. Frontiers in Digital Health 

https://doi.org/10.3389/fdgth.2021.739327 

 

P105 The role of the radiographer in radiomics studies 

Robby Emsley; Sharon Vit; Christina Messiou; Dow-Mu Koh; Ana Ribeiro; Aslam Sohaib; Matt Orton; Amani Arthur 

The Royal Marsden Hospital NHS Foundation Trust 

Background: Radiomics is the process of extraction of quantitative information from medical images with the aim of 

developing useful clinical biomarkers to improve diagnosis, disease monitoring and clinical decision making. Recent 

advances in machine learning and high-performance computing have increased interest in the potential of radiomics, 

particularly in the field of oncology (1). Multidisciplinary expertise is required for data and image curation, 

segmentation, feature extraction and model building, evaluation and validation (2). However, to date, there has been 

little reference to and understanding of the role and contribution made by diagnostic radiographers. Radiographers 

have the appropriate domain specific knowledge and skills and are therefore ideally placed to substantially contribute 

to successful delivery of radiomics studies.  

Purpose: The development of a radiomics signature requires carefully curated clinical data, image processing and 

model development. This work provides the core information that a radiographer needs to know about radiomics and 

highlights the importance of radiographer involvement. Our local radiomics workflow is presented with particular 

emphasis on the radiographer role. We use examples of two oncology radiomics studies (involving germ cell tumours 

and sarcoma) to illustrate the workflow.  

Summary of contents: This work will use 2 exemplars to illustrate a typical radiomics study, with an emphasis on 

radiographer involvement.  
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1. Papanikolaou, N., Matos, C. & Koh, D.M. (2020) 'How to develop a meaningful radiomic signature for clinical use in oncologic patients', Cancer 

Imaging, 20, 33. 2. Shur, J.D., Doran, S., et al. (2021) 'Radiomics in Oncology: A Practical Guide', Radiographics, 41, 6.  

 

P106 A practical introduction to preparing a clinical radiography department for artificial intelligence 

Sharon Vit; Robby Emsley; Georgina Hopkinson; Ana Ribeiro; Christina Messiou; Richard Sidebottom; Dow-Mu Koh 

The Royal Marsden NHS Foundation Trust 

Background: Implementation of artificial intelligence (AI) in imaging is increasing [1] and requires large, curated 

datasets with known, reliable ground truth for AI development and performance testing. Evidence based information 

is becoming available relating to frameworks, ethics, legalities, platforms, programs and teaching of radiographers [2]. 

However, there is no practical introduction for radiographers on preparing a clinical department for future 

implementation of AI and optimising current practices to facilitate retrospective data collection.  

Purpose: Primary learning outcome:  

*Early awareness of future requirements for AI to build into the routine change cycle in a clinical department. 

Informative: * For commissioning new scanners and imaging information systems, planning staff education, research 

and harmonisation across sectors. SUMMARY Scanners: * review AI packages available and assess what is useful for 

your department * consider (for example), auto align to increase consistency and reproducibility * schedule testing 

program to identify new artefacts, even in product packages, plus ongoing quality assurance Harmonisation: * 

sequences, sequence and protocol names across scanners, hospital and regions * reduce unnecessary variation while 

maintaining clinical expertise and patient specific care Data recording: * complete, comprehensive, in best format and 

location to create minable data Research: * AI trials require understanding of detailed imaging parameters as these 

images will also be interrogated by an algorithm that does not view images visually * early optimisation of workflow, 

even in the absence of immediate AI installation, will facilitate retrospective studies, especially multi-centre 

Education: * importance of consistency, while not reducing radiographer autonomy or clinical expertise * benefits to 

daily working life through good change management 

1. Joshi, I. & Morley, J. (eds) (2019). Artificial intelligence: How to get it right. Putting policy into practice for safe data-driven innovation in health 

and care. NHSx https://www.sor.org/getmedia/26c8052b-86e7-4900-8057-d0852f9e5094/AI-Guidance-for-clinical-imaging-and-therapeutic-

radiography-workforce-professionals_LLv1 2. Society and College of Radiographers (2021). Artificial intelligence: Guidance for clinical imaging and 

therapeutic radiography workforce professionals. https://www.sor.org/getmedia/26c8052b-86e7-4900-8057-d0852f9e5094/AI-Guidance-for-

clinical-imaging-and-therapeutic-radiography-workforce-professionals_LLv1 

 

P107 Evaluation of renal cortical stiffness in patients with type 2 diabetes mellitus (DM) by Point Shear Wave 

Elastography 

Fahad Almutairi; Jaber Alyami; Ali Almuraih; Bander Almutairi; Dana Ararji; Huda Alamri; Sara Alsaylani 

King Abdulaziz University, Saudi Arabia 

Introduction: Point shear wave elastography (pSWE) is an emerging quantitative imaging technique that can be used 

in the assessment of renal disease. Patients with type 2 diabetes mellitus (DM) are more likely to develop 

nephropathy. This study aimed to investigate the feasibility of pSWE to assess renal cortical stiffness (CS) in Type 2 

diabetes mellitus (DM) patients compared to healthy subjects.  

Method: This study comprised of 31 Type 2 diabetic patients ( 9 males, 22 females and mean age 58 ±14) and 31 

healthy control group ( 15 males, 16 females and mean age 29 ± 11). In addition to routine renal ultrasound, CS was 

measured using pSWE. The measurements were obtained using ElastPQ (EPQ; Philips Healthcare, Bothell, WA). Three 

different valid measurements in each kidney were recorded. Ultrasound scanning and measurements were carried out 

by two certified experienced sonographers.  

Result: The cortical stiffness measurements in the patients was significantly higher than the control group with 12.21 

± 12 kPa vs. 8.46 ± 43 kPa; p<0.02). The mean renal length in both patients and healthy were 10.53 ± 1.2 and 10.86 ± 

1.3 cm, respectively (p = 0.61). CS was lower in patients than in healthy control, but with no significant difference; 7.2 

mm vs 8.31 mm; p = 0.23).  
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Conclusion: This study revealed that assessment of renal CS using pSWE is feasible. DM patients have higher cortical 

stiffness measurements compared to healthy control. It is recommended that pSWE measurement of the renal CS 

should be used as part of routine screening in diabetic patients. 

 

P109 Accuracy of the radiological protocols in detecting scaphoid fractures, a retrospective study 

Hassan Alshamrani 

Najran University 

Early and accurate diagnosis of scaphoid fractures is vital for improving patient outcomes. However, there is no 

international agreement on the optimal imaging examination for diagnosing suspected scaphoid fractures. This study 

aimed to assess the different imaging examinations of scaphoid fractures at three major hospitals in Najran, Saudi 

Arabia. Radiological strategies for imaging suspected scaphoid fracture were determined using a short cross-sectional 

survey. The accuracy of the different imaging techniques was compared, and the number of patients with a scaphoid 

fracture who underwent examination at these hospitals in the past year preceding the start of this study was also 

investigated. The results showed that a plain x-ray was the first line of imaging examination for suspected scaphoid 

fracture at the three hospitals. When the initial plain x-ray could not rule out scaphoid fracture, a repeated x-ray (10--

14 days) was used as second-line imaging in two hospitals, while computed tomography (CT) was used as a third line 

of imaging. In the third hospital, a CT scan was used as the second line of imaging, while magnetic resonance imaging 

(MRI ) was used as the third line of imaging. A total of 122 112 patients sustained scaphoid fractures in the three 

hospitals. Initial plain x-ray was able to diagnose 72% of all cases as the first imaging line. Repeated X-rays identified 

60% of the fractures that were not detected on the initial plain radiograph, while CT scans identified 88% of the 

fractures that were not detected on the first plain radiograph. 

1-Chunara, M.H., McLeavy, C.M., Kesavanarayanan, V., Paton, D. and Ganguly, A., 2019. Current imaging practice for suspected scaphoid fracture in 

patients with normal initial radiographs: UK-wide national audit. Clinical Radiology, 74(6), pp.450-455. 2- Duckworth, A.D., Jenkins, P.J., Aitken, S.A., 

Clement, N.D. and McQueen, M.M., 2012. Scaphoid fracture epidemiology. Journal of Trauma and Acute Care Surgery, 72(2), pp.E41-E45. 3- Groves, 

A.M., Kayani, I., Syed, R., Hutton, B.F., Bearcroft, P.P., Dixon, A.K. and Ell, P.J., 2006. An international survey of hospital practice in the imaging of 

acute scaphoid trauma. American Journal of Roentgenology, 187(6), pp.1453-1456. 4- Rhemrev, S.J., Ootes, D., Beeres, F.J., Meylaerts, S.A. and 

Schipper, I.B., 2011. Current methods of diagnosis and treatment of scaphoid fractures. International journal of emergency medicine, 4, pp.1-8. 

 

P110 Diagnostic accuracy study of a machine-learning algorithm in the detection of abnormalities on chest X-

Rays of emergency department and hospital patients 

Faiz Jabbar1; Jong Seok Ahn2; Sanghyup Lee2; Nabeeha Salik1; Ambika Seth2; Sarim Ather1; Fergus Gleeson1 

1RAIQC; 2Lunit 

Background: Chest X-rays (CXRs) are the most common imaging examination worldwide and the first line investigation 

for individuals with respiratory symptoms. Several artificial intelligence (AI) algorithms detect abnormalities on CXRs. 

We assess the diagnostic accuracy of Lunit Insight CXR, a CE marked AI, at detecting 10 common CXR abnormalities 

from emergency department and hospital ward patients. These are typically challenging to interpret as they are often 

technically suboptimal due to patients being acutely unwell.  

Methods: 110 adult CXRs were collected retrospectively via consecutive sampling. All CXRs were reviewed by a 

thoracic radiologist to confirm the ground truth diagnosis to which the Lunit algorithm was assessed against. The 

algorithm provides a continuous probability score for the presence of each of the ten abnormalities, which we utilised 

for ROC analysis. Three cut-off values (15, 30, 45) were utilised for sensitivity and specificity analysis.  

Results: The algorithm showed high accuracy at detecting all the abnormalities with an AUROC >0.9 (p<0.0001). 

Average sensitivities for each cut-off; 92% (15), 81% (30), 69% (45). Average specificities; 91% (15), 96% (30), 98% (45). 

Average positive predictive values; 77% (15), 86% (30), 91% (45). Average negative predictive values; 98% (15), 94% 

(30), 91% (45).  

Conclusion: Our results demonstrate that the Lunit algorithm is highly accurate at detecting the specified ten CXR 

abnormalities in this cohort of patients even with the presence of multiple abnormalities on the same film. Going 

forward, we will assess the ability of the algorithm as a diagnostic aid for clinicians who interpret CXRs.  
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P111 Black box no more: A survey to explore knowledge and perspectives on AI governance in radiography in 

the UK 

Nikolaos Stogiannos1; Lia Litosseliti2; Tracy O'Regan3; Erica Scurr4; Anna Barnes5; Amrita Kumar6; Rizwan Malik7; 

Michael Pogose8; Hugh Harvey8; Mark McEntee1; Christina Malamateniou2 

1University College Cork; 2City, University of London; 3Society of Radiographers; 4The Royal Marsden NHS Foundation 

Trust; 5King's College London; 6Frimley Health NHS Foundation Trust; 7Bolton NHS Foundation Trust; 8Hardian Health 

UK 

Background: AI adoption in medical imaging is highly dependent on staff training, knowledge, and confidence about 

AI solutions. In addition, rigorous AI governance frameworks should be in place to facilitate effective validation and 

evaluation of AI tools, monitor their clinical effectiveness, and guide professionals throughout the models' life cycle. 

This study aims to assess the status quo around AI governance from the perspectives of medical imaging professionals 

in the UK.  

Method: An online survey was built on Qualtrics and was administered to medical imaging professionals, AI vendors, 

and AI experts in the UK via email and the researchers' social media. Electronic informed consent was obtained from 

all participants, and data analysis was performed on the SPSS, employing both descriptive and inferential statistics. 

Results: A total of 245 valid responses were received. Self-guided, online training was mostly reported. Many of them 

(42.1%) were not sure about using any AI governance frameworks, however, they generally comply with informed 

consent (41.5%) and data security (53.4%) protocols. Locally developed frameworks (35.8%) are often used for AI 

validation. Expected costs are routinely assessed before procurement (45.4%). Development of specific guidance on AI 

validation/evaluation, robust AI governance frameworks, and AI-related training were reported as top priorities for a 

successful AI adoption.  

Conclusion: This study highlights the need for a robust AI governance framework to guide safe and successful AI 

adoption in medical imaging in the UK. The importance of AI-related training is also paramount, with medical imaging 

professionals eager to learn more on these technologies.  

 

P112 Inter-operator precision of the bindex system for measuring fragility fracture risk based on measurements 

of the wrist and tibia 

Lokkwan Shing; Hannah Coates; Helen Morgan; Yzra Guzman; Abdulkareem Algahtani; Karen Knapp 

University of Exeter 

Background: The Bindex is a quantitative ultrasound scanner and provides a bone mineral density index based on 

cortical bone thickness at the radius, proximal and distal tibia, which is an indicator of osteoporosis(NICE, 2021). The 

current DXA waiting list is highly variable(NHS, 2022) and Bindex might serve as an alternative for indicating 

osteoporosis(NICE, 2017). This study aims to explore the inter-operator precision errors for the combination of the 

radius, distal and proximal tibia using the Bindex. 

Method: Thirty-seven participants were recruited. All three anatomical sites of each participant were scanned by two 

operators. A bone index was calculated for each patient based on wrist and tibia results obtained by each operator. 

Interclass correlation coefficient (ICC), root mean squared coefficient of variation (RMSCV), and the least significant 

change (LSC) were calculated to assess the reliability and agreement of measurements between operators.  

Results: Inter-operator agreement was excellent (ICC = 0.954; p<0.001). The RMSCV was 2.73%, resulting in a LSC of 

7.5%.  

Conclusion: The high inter-operator reliability shows that Bindex allows reliable measurements between trained 

practitioners to diagnose osteoporosis. The LSC is higher than reported for DXA(Lewiecki et al., 2016), indicating that it 

might not be suitable for treatment monitoring purposes. However, with simplicity in design, no ionising radiation, 

shorter scan time and being logistically convenient, Bindex could be a good compliment with DEXA for osteoporosis 

diagnosis. The small sample size and limited demographics of participants are limitations to this study as well as the 

leg and arm measurement marks remaining visible for the second operator. 

1. National Institute for Clinical Excellence (NICE) (2021) Osteoporosis - prevention of fragility fractures. Available at: 

https://cks.nice.org.uk/topics/osteoporosis-prevention-of-fragility-fractures (Accessed: 1 May 2022). 

2. NHS England and NHS Improvement. NHS Diagnostic Waiting Times and Activity Report July 2022 Monthly report. Available at: 
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https://www.england.nhs.uk/statistics/wp-content/uploads/sites/2/2022/09/DWTA-Report-July-2022_A84DA.pdf (Accessed 11 October 2022).  

3. National Institute for Clinical Excellence (NICE) (2017) Bindex for investigating suspected osteoporosis. Available at: 

https://www.nice.org.uk/advice/mib106 (Accessed: 1 May 2022). 

4. Lewiecki, E.M., Binkley, N., Morgan, S.L., Shuhart, C.R., Camargos, B.M., Carey, J. J., et al. (2016) 'Best Practices for Dual-Energy X-ray 

Absorptiometry Measurement and Reporting: International Society for Clinical Densitometry Guidance', Journal of Clinical Densitometry: 

Assessment & Management of Musculoskeletal Health, 19(2):127-140. Available at: http://dx.doi.org/10.1016/j.jocd.2016.03.003  

 

P113 Radiomics: A quantitative approach to improve screening for breast cancer 

Alexander Alessi; Simon Hughes 

Queen Elizabeth Hospital Birmingham 

Background: Breast cancer prognosis improves if it is detected early. However, it can be challenging to identify breast 

lesions due to factors such as breast density and overlapping structures. To improve the accuracy of breast cancer 

screening, researchers are using AI algorithms, including radiomics. Radiomics involves using advanced mathematical 

analysis to extract data from medical images.  

Purpose: The importance of early detection in breast cancer survival. The use of radiomics to optimize breast cancer 

screening accuracy and reduce false positives and negatives.  

Summary of content: A radiomics model was tested on mammograms to detect breast cancer from ≈30,000 women 

and reduced false positives by 5.7% in the US and 1.2% in the UK, and false negatives by 9.4% in the US and 2.7% in 

the UK. It also reduced the workload of the second reader by 88%. Another radiomics model was used in a study of 

222 patients and reduced false-positive results from 66 to 20 while maintaining a sensitivity of 98%. The radiologist 

had a specificity of 74.2% and sensitivity of 91.8%. In a study of 50 female patients with BI-RADS 4/5 on 

mammography, an expert radiologist had an accuracy of 97% and ROC AUC of 95.9%, whereas two radiomics models 

had ROC AUCs of 84.2% and 85.1% in differentiating malignant from benign lesions. However, it is noted that the 

expert's performance surpasses the average radiologist. These studies suggests that incorporating a radiomics model 

with the work of a radiologist may improve the effectiveness and accuracy of breast cancer screening.  

1. Ferlay, J., Steliarova-Foucher, E., Lortet-Tieulent, J., ..., Bray, F. (2013). Cancer incidence and mortality patterns in Europe: Estimates for 40 

countries in 2012. European Journal of Cancer. 49(6), P1374-1403. 2. Ghoncheh, M. , Pournamdar, Z., Salehiniya, H. (2016). Incidence and Mortality 

and Epidemiology of Breast Cancer in the World. Asian Pac J Cancer Prev. 17(S3), P43-6. 3. Lee, C., Chen, L., Elmore, J. (2017). Risk-Based Breast 

Cancer Screening: Implications of Breast Density. Med Clin North Am. 101(4), p725–741. 4. Tran, W., Sadeghi-Naini, Ali., Lu, F., …, Curpen, B. (2020). 

Computational Radiology in Breast Cancer Screening and Diagnosis Using Artificial Intelligence. Canadian Association of Radiologists Journal. 72(1). 

 

P114 Exploring the impact of different image reconstruction methods on the performance of iterative metal 

artefact reduction algorithm to improve the CT image quality of metal implants 

Rajeh Assiri; Karen Knapp Knapp; Jon Fulford; Junning Chen 

Exeter University 

Metal artefacts resulting from implants such as knee prosthesis are one of the most common artefacts that affect 

Computed Tomography (CT) image quality. The artefact appears as dark and bright streaks across the image and 

obscures anatomical structures surrounding the implant. The aim of this study is to explore which combination of 

iterative metal artefact reduction (iMAR) algorithm and CT convolution kernel gives the best metal artefact reduction. 

Methods An in-house developed total knee replacement phantom was scanned twice using CT (Biograph, Siemens, 

Germany), the first with a metal prosthesis inserted in the phantom (artefact scan) and the second without metal 

insertion (reference scan). The artefact scan with metal artefacts was corrected using iMAR and reconstructed using 

13 different CT kernels to produce 13 different images which were subtracted from the reference scan using MATLAB. 

On the difference images, 4 periprosthetic ROIs were drawn away from streaks while 8 ROIs were drawn on the streak 

artefacts around the prosthesis and the mean pixel value and the standard deviation from all ROIs were measured. 

These values were compared to find the best iMAR-kernel combination that gave results closest to the reference scan. 

Results The highest mean pixel value in ROIs away from streaks was with the Br36 kernel while the lowest was with 

the Br59 kernel. The highest mean pixel value in streak ROIs was with the Br36 kernel while the lowest was with the 

Br49 kernel. Conclusion iMAR with sharper kernels improves the overall CT image quality. 
1. ABDOLI, M. 2013. Development and evaluation of metal artifact reduction and image segmentation techniques in PET/CT. 2. ABDOLI, M., 

DIERCKX, R. A. & ZAIDI, H. 2012. Metal artifact reduction strategies for improved attenuation correction in hybrid PET/CT imaging. Medical physics, 
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39, 3343-3360. 3. BLODGETT, T. M., MEHTA, A. S., MEHTA, A. S., LAYMON, C. M., CARNEY, J. & TOWNSEND, D. W. 2011. PET/CT artifacts. Clinical 

Imaging, 35, 49-63. 4. BOAS, F. E. & FLEISCHMANN, D. 2012. CT artifacts: causes and reduction techniques. Imaging Med, 4, 229-240. 5. DE MAN, B., 

NUYTS, J., DUPONT, P., MARCHAL, G. & SUETENS, P. 1999. Metal streak artifacts in X-ray computed tomography: a simulation study. IEEE 

Transactions on Nuclear Science, 46, 691-696. 6. ELDEVIK, K., NORDHOY, W. & SKRETTING, A. 2010. Relationship between sharpness and noise in CT 

images reconstructed with different kernels. Radiation Protection Dosimetry, 139, 430-433. 7. KACHELRIESS, M. & KRAUSS, A. Iterative Metal 

Artifact Reduction (iMAR): Technical Principles and Clinical Results in Radiation Therapy. 2016. 8. KATSURA, M., SATO, J., AKAHANE, M., 

KUNIMATSU, A. & ABE, O. 2018. Current and Novel Techniques for Metal Artifact Reduction at CT: 9. WELLENBERG, R. H. H., HAKVOORT, E. T., 

SLUMP, C. H., BOOMSMA, M. F., MAAS, M. & STREEKSTRA, G. J. 2018. Metal artifact reduction techniques in musculoskeletal CT-imaging. European 

Journal of Radiology, 107, 60-69. 

 

P115 Missed lung cancers on CXR: A human audit 

Jack Blake1; Leah Fenning2; Marc Williams2 

1North West School of Radiology; 2Wrightington Wigan and Leigh Teaching Hospitals NHS Foundation Trust 

Background: Lung cancer (LC) is the most common cause of cancer death in the UK. Since there are no specific signs or 

symptoms that reliably differentiate LC from a non-neoplastic chest pathology, radiography is usually the initial 

modality used in the investigation. To reduce time to diagnosis and improve overall care, high standards of reporting 

are imperative to detect LC at the earliest stage. A RCR audit template was used to assess the accuracy of human 

reporters prior to introducing an artificial intelligence (AI) programme.  

Method: Current data uses 6 months. Final audit will include all 2022 patients. The sample included all patients 

referred to the lung MDT with a confirmed diagnosis of primary LC between July and December 2022. A retrospective 

review was performed of all chest x-ray (CXR) reports in the 12 months prior to formal diagnosis. All 'no lesion 

identified' reports were reviewed to determine whether the carcinoma was visible.  

Results: Of 151 patients diagnosed with LC: 78 patients met the inclusion criteria. 24 reports were categorised as 'no 

lesion identified'. On expert review, 11 lesions were 'not visible' and 13 were 'missed cancers'. On review of the 

'missed cancers', the most common overlooked areas included the right apex and para-tracheal region.  

Conclusion: All 'missed cancers' and 'missed follow-ups' were fed back to reporting clinicians in line with departmental 

discrepancy policy. All 'missed cancers' will be assessed by the AI programme to compare human and AI accuracy. The 

audit cycle will be repeated to assess the impact of AI on lesion detection. 

Nedumaran, P.A., Greenhalgh, R. and Spence, N. (2008) Missed Lung cancers on chest radiographs, Missed Lung cancers on Chest Radiographs | The 

Royal College of Radiologists. Available at: https://www.rcr.ac.uk/audit/missed-lung-cancers-chest-radiographs (Accessed: January 16, 2023). 

 

P116 Automated progression monitoring of pulmonary nodules across follow-up lung CT scans 

Shubham Kumar; Vikash Challa; Prakash Vanapalli; Souvik Mandal; Moksh Shukla; Saigopal Sathyamurthy; Ankit Modi; 

Preetham Putha; Prashant Warier 

Qure.ai Technologies Private limited 

Background: Tracking the progression of nodule is a key practice in early detection of lung cancer. This study was 

conducted to assess the potential of a automated detection and monitoring algorithm to track and assess growth of 

clinician identified nodule.  

Methods: 114 patients with the nodules at baseline and with at least one follow-up were included. A radiologist with 

5-year experience identified the nodules and annotate the entire boundary in all slices. In follow-up scans the 

radiologist focussed on the same nodules and marked the boundary if present. A deterministic algorithm was used to 

calculate the volume of the nodule from the radiologist's marking. All follow-up scans were processed by our 

algorithm which comprise of the deep learning and image-based registration method. VDT of radiologist and our 

algorithm are compared.  

Result: The radiologist identified 282 nodules at baseline. All 282 nodules persisted at first follow-up. Among the 

patients with two follow-ups, 63 nodules were present at baseline. Our algorithm correctly tracked 256 of the 282 

nodules out of which 207 of the 219 nodules in first follow-up scan and 52 of the 63 nodules in both the first and 

second follow-up. There are 76 nodules which have VDT < 400 days in the ground truth, out of which our algorithm is 

able to pick up 54 nodules which have VDT < 400 days.  
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Conclusion: Our algorithm can automate nodule tracking and help radiologist to monitor progression of nodules 

                                     
which may become malignant in follow-ups, thereby increase performance and improve patient management.  

 

1. MacMahon, H., Naidich, D.P., Goo, J.M., Lee, K.S., Leung, A.N., Mayo, J.R., Mehta, A.C., Ohno, Y., Powell, C.A., Prokop, M. and Rubin, G.D., 2017. 

Guidelines for management of incidental pulmonary nodules detected on CT images: from the Fleischner Society 2017. Radiology, 284(1), pp.228-

243. 2. Devaraj, A., van Ginneken, B., Nair, A. and Baldwin, D., 2017. Use of volumetry for lung nodule management: theory and practice. Radiology, 

284(3), pp.630-644. 

 

P117 Using artificial intelligence (AI) to diagnose pathology on chest x-rays 

Nicola Sheridan1; Claire Currie2 

1NHS GG&C; 2Glasgow Caledonian University 

Although Artificial intelligence (AI) has been around for decades, due to the recent advances in technology interest 

and use continues to expand in clinical practice. From the introduction of radiological imaging being digitised and 

stored electronically, it has advanced the construction of deep learning (DL) models by collecting datasets and ground 

truth labelling. This in theory could aid health professionals to reach a diagnosis promptly when there is a lack of 

radiology expertise to assist. Chest x-rays are one of the most useful tools for diagnosis due to fast turnaround, 

however, due to a shortfall in expected workforce, DL could prove to be beneficial in alleviating reporting turnaround 

time pressures. From a radiographer's perspective, AI has the potential to assist with clinical decision making, enhance 

education and extend radiography led research. Using a narrative literature review, this poster demonstrates a basic 

introduction into AI for chest x-ray image interpretation. It provides a brief explanation into the construction of a DL 

model and performance measurement. Plus, highlighting advantages and disadvantages of this being applied into 

clinical practice. This poster contains nine sections (including references) summarising a literature review of five 

articles on the topic.  
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P118 Pain flare following palliative radiotherapy for bone metastases: A systematic literature review 

Rachel Shaw 

Lancashire Teaching Hospitals NHS Foundation Trust 

Background: External Beam Radiotherapy (EBRT) is an effective treatment for palliation of symptomatic bone 

metastases (Spencer et al, 2018). One potential side effect of EBRT is pain flare, a transient increase of pain in the 

treated area, with varying incidence. This review aimed to determine the incidence and timing of pain flare following 

EBRT for bony metastatic disease, and whether this toxicity could be predicted, improving informed consent.  

Method: A systematic search and critical review of published literature was performed. Electronic databases searched 

included PubMed, CINAHL complete and the Cochrane library using keywords including 'pain flare', 'palliative 

radiotherapy' and 'bone metastases'. Primary studies written in English, published between January 2005 and 

December 2020 were eligible for inclusion. Additional inclusion criteria comprised studies conducted in adult humans 


