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Abstract 

Medical imaging and interventional radiology sustained prompt changes in the last few years, mainly as a result of technology breakthroughs, rise in workload, deficit in workforce and globalization. Risk is considered to be the chance or possibility of incurring loss or of a negative event happening that may cause injury to patients or medical practitioners. There are various causes of risks leading to harm and injury in radiology departments, and it is one of the objectives of this paper to scrutinize some of the causes. This will drive to consideration of some of the approaches that are used in managing risks in radiology. This paper aims at investigating risk management in radiology, and this will be achieved through a thorough assessment of the risk control measures that are used in the radiology department. It has been observed that the major focus of risk management in such medical setting is to reduce and eliminate harm and injury to patients through integration of various medical precautions. The field of Radiology is rapidly evolving due to technology advances and the globalization of healthcare. This ongoing development will have a great impact on the level of quality of care and service delivery. Thus, risk management in radiology is essential in protecting the patients, radiologists, and the medical organization in terms of capital and widening of the reputation of the medical organization with the patients.
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Core tip: This paper serves as a review of risk manage​ment in radiology. It investigates the potential sources of risk within radiology departments and proposes measures that may potentially mitigate these risks. A major focus of risk management is to reduce harm and injury to patients and personnel and it aims to improve the outcomes from radiology departments. Risk management in radiology is essential in protecting the patients, radiologists, and the medical organization.

INTRODUCTION
Medical imaging and interventional radiology have sustained dramatic changes in the last few years, mainly as a result of technological breakthroughs, the rise in workload, a deficit in the workforce and globalisation. Consequently there is an expanding concern about standards of care, maintaining patient safety and the management of risk in radiology. 

People understand the concepts of risk and risk management in a medical setting in different ways. Risk is considered to be the possibility of incurring loss or of a negative event occurring that may cause injury to patients or medical practitioners[1]. One cannot predict all risks. That is to say, injury to patients may occur even in the best hospitals where patients receive high-quality services and treatments. Then risk management refers to the various approaches that medical practitioners and professionals integrate to reduce risk[2]. This is a proactive concept that involves practices such as identification of risk, quantification and evaluation of risk and consideration of measures that can be used to eliminate or control risk in a medical setting. All those involved in providing healthcare services participate in risk management. This includes management of the medical centres obligated to provide adequate facilities, staff, resources, financial support and equipment, thus helping professionals and nursing practitioners reduce the odds of harm’s occurring[3]. 
This paper aims at investigating risk management in radiology through a thorough assessment of the risk control measures that are used in the radiology department[4]. The major focus of risk management in such medical settings is to reduce and eliminate harm and injury to patients through the incorporation of various medical precautions[5]. As depicted in Figure 1 risks leading to harm and injury in radiology departments stem from various causes. One objective of this paper is to scrutinise some of these. This will expand into the consideration of some of the approaches healthcare practitioners implement to manage risk in radiology.
RISK MANAGEMENT

Safeguarding patients and personnel

The rapid expansion of services, the globalization of healthcare and the imbalance between workload and workforce are a few of the factors that may threaten the standards of health services as well as patient safety[6]. There is a rising demand for radiologists and for 24/7 services. Therefore, international teleradiology is leading the globalisation occurring in the field of radiology[7].
To meet the expectations of quality services, systems should be put in place to pave the way for higher standards of care. Quality systems are effective risk control measures, hence the importance of professional organisations to lead, establish, uphold and improve them[8]. Quality improvement measures range from quality maps, measurable metrics and performance indicators to audits and accreditation programmes. These collective efforts may decrease a department’s risk and benefit patients[9].
Risk management in radiology is primarily developed and fostered to help safeguard patients, working personnel and the entire organisation. Protection of the organisation is largely grasped in terms of finance management and potential drawbacks linked to unreliable results that could damage its reputation[10].
Managers and clinicians in the radiology department should focus on improving the general quality of care medical staff deliver to patients. Radiology professionals subject themselves to risk every time they perform a procedure because some of the techniques and instru​ments they use in scanning and imaging are complex[11]. Thus, players in the healthcare setting must work carefully and diligently to ensure that they minimise health risk to patients and to themselves. In practice, inherent hazards to safety and quality manifest in relation to personnel availability, workload and financial predicaments. They consist of insubstantial funding for new equipment in the workplace, difficulty retaining professionals, the escalating complexity of the work, the increasing workload, difficulty recruiting due to a national shortage of medical staff and the lessening budget that is not keeping up with current of demands. 

Radiology professionals must persuade administrators and managers that standards of care relate closely to performance metrics like workload, diagnostic precision and patient safety concerns[12]. Thus, managers must make sensible decisions about resource allocation and performance expectations to mirror this reality and curtail risks[10].

All health professionals must identify some of the issues that tend to cause harm to patients in advance and work on them before subjecting the patient to potentially faulty processes[13]. The concept of ALARP, or “as low as reasonably practicable”, essentially refers to the assessment of risk, and the comparison of this risk with the amount of time, money and resources needed to address it. It is used throughout the healthcare system and is particularly important when it comes to radiology.When assessing whether a risk is ALARP, it is essential to compare the measures being proposed with those that would normally be used, also known as “good practice”. Good practice is decided upon after detailed discussion with stakeholders. However, good practice is not always enough, and if an issue is particularly complicated, or if no good practice has yet been formulated for the issue, it is often necessary to revert back to the “first principle”. In sum, ALARP is about calculating the amount of risk attached to measures, and assessing how difficult, in terms of resources, controlling this risk is. It offers those who use it a great deal of flexibility, as it involves the setting of goals, thus allowing room to manoeuvre if necessary.
Risk management allows radiologists to focus on measures for reducing potential risk. This ensures that medical staff follow appropriate and relevant protocols and guidelines to reduce risk in radiology departments[14].
Error disclosure and malpractice litigation

Recent studies on malpractice suits[15] revealed that amongst the most frequent causes of legal claims against radiology professionals were: diagnostic errors followed by procedural complications, poor communication with the referring doctor and poor physician-patient rapport[16]. Risk management is a crucial instrument in preventing and limiting adverse events and errors in medical settings[17].

The most common medical errors encountered in malpractice suits are vascular injuries and complications after needle biopsies in interventional radiology[18], missed or delayed cancer diagnosis especially in imaging of the breast[19] and missing diagnosis in skeletal radiology[17]. A major objective in risk management is the reduction of litigation and the associated costs. The magnitude of these costs should suffice to argue that avoiding the problems that may cause lawsuits positively impacts the patients and radiologists[20].
The reduction of errors in a radiology department is attainable if all parties in the department are aware of and up to date with all the methods and protocols involved in risk reduction[21].

One can manage litigation risk in a radiology department through a number of approaches. Healthcare professionals should set up and follow high standards of care, employ prudence when using devices off label[22,23], improve communication skills with colleagues and patients[24] and obtain professional liability insurance. 

Stakeholders, including radiologists, must possess competence and significant knowledge and skills in working with all the implements within the radiology de​partment as a way of reducing the number of errors[25]. Every radiologist should be conscious of error sources, particularly those typically constituting origins of litigation[26]. Medical staff must unveil and emphasise error pitfalls to prevent the recurrence of inaccuracies[27].

In the future, various factors will shape radiological malpractice: the emergence of new imaging techniques, innovation in image processing, new protocols scientific societies publish and guidelines professional organisations delineate[28]. To minimise risk, medical staff should cultivate a safety culture in every radiology department and perceive feedback on a possible error as a learning experience[29]. The radiologists and other key players in the department need to understand that their practice and performance significantly contribute to the trust patients place in them[30]. Radiologists need to provide good standards of practice and care and show respect for a patient[31].

Disclosing radiological errors to patients stands out as the most demanding challenge a radiologist may encounter. With a misguided error disclosure approach, radiologists risk not meeting professional norms in addition to creating erratic and unsafe practice patterns[32]. 

Failure to acknowledge responsibility and achieve transparency around errors subverts patient safety. Despite this, risk management concerns about litigation have long precluded the endorsement of standards around error disclosure. More recently, risk managers have emphasised that clear disclosure after radiological errors is crucial to risk management and can reduce exposure to liability[33].
Professional competence and equipment

Medical practitioners in the department must ensure that they keep their knowledge and skills updated. To achieve competencies and proficiency in their areas of expertise, radiologists must perform their duties within the limits of their understanding and competence[34]. This allows them to do what they understand best, thus reducing the probability of causing danger, harm or injury to patients[8]. The requirement is closely related to the recommendation that the radiologists need to maintain high trust and confidentiality with their clients through the establishment of a professional relationship[35]. Moreover, workers attain competence in a medical setting if they comprehend and appreciate the benefits of collaborating with other professionals in their field[36]. This implies that to reduce risk in radiology departments, doctors need to work as a team, combine their knowledge and skills and, more importantly, share their experience as a way of promoting excellence in their field[37].

Modern radiology is greatly reliant on the application of state-of-the-art diagnostic and therapeutic devices, but such state-of-the-art technology carries risk. To avoid the risk associated with the use of faulty devices in the radiology sector, quality assurance departments must be diligent in ensuring that all the equipment used is in good condition and of high quality[38]. 

Risk management relating to the use of therapeutic devices requires all professionals to possess sufficient knowledge, skills and technical ability to operate the devices, recognise when they break down and identify inaccurate results. 

Through integration of appropriate skills and opera​tional strategies in radiology, professionals can guarantee the highest accuracy. The attainment of excellent results and a foolproof reporting procedure highlights a department’s competence, indicating the department’s use of protocols and guidelines focused on reducing operational and decisional risk[39].
Discrepancy, errors and critical incidents

Integrated teamwork among radiologists would support risk reduction and prevent any issue that may cause harm or injury to patients through inadequate reporting, resulting in unreliable results[40]. Radiologists must justify their individual decisions and actions. To be able to manage risk in the radiology sector, practitioners need to learn from previous mistakes and, more importantly, scrutinise critical clinical situations and near misses. Physicians are prone to making errors, but integrating certain operational decisions and measures would reduce the rate of errors and near misses[41].

Risk management is founded on the idea that mis​takes happen and processes and procedures some​times go wrong. Therefore, holding regular meetings where medical staff can report and evaluate discrepancies, errors and near misses is crucial[42]. Discrepancy meetings are invaluable in medical practice and offer the opportunity to assess current practice and highlight areas that might need improvement[11]. The Royal College of Radiologists recommends that all radiologists attend discrepancy meetings and morbidity and mortality meetings. Evidence of attendance may be required to support the revalidation process, so doctors should carry out personal reflections[43]. Inappropriate conduct, such as unethical handling of a patient’s records and intentional carelessness, is a contributing factor to errors. However, medical staff can mitigate this factor through adherence to department and/or organisational procedures and protocols[39].
CONCLUSION

The field of radiology is rapidly evolving due to tech​nological advances and the globalisation of healthcare. This ongoing development greatly affects the quality of care and service delivery. Doctors and professional organisations should display initiative and oversee and tackle challenging conditions in an effective manner to safeguard patient safety and standards of care. The quality of a radiological report relies on the various important steps outlined above. The essence of risk management is to survey all potential reasons for an inaccurate report in advance so that procedures can be put in place to prevent them. More importantly, the medical organisation offering radiology services needs to allow innovation and responsive measures that can improve radiology. Thus, risk management in radiology is essential in protecting the patients, radiologists and medical organisation (i.e., protecting the organisation’s capital and its reputation with patients).
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Figure 1  Summary of control measures in risk management in radiology.
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