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ABSTRACT 
 

The use of diagnostic radiology is crucial for accurate diagnosis and treatment planning, but also poses a risk of 

radiation exposure, use of contrast media, sedation, positioning, and procedure complications. Patient identification, 

pre-procedure assessment, patient preparation, radiation-safety practices, monitoring of contrast media, patient 

physiological observations, patient education, effective communication and post-procedure care are key roles that 

nurses can play in patient safety. They offer continuous monitoring and patient interaction, enabling the detection of 

adverse events and prompt intervention of risk factors. Coordinating between radiologists, radiographers and other 

healthcare professionals is also facilitated by effective nursing involvement, which helps to minimise 

communication-related errors and enhance continuity of care. The quality and safety of diagnostic radiology service 

can further be improved with the implementation of radiology-specific nursing education, standard safety protocols, 

readiness for emergencies, and collaboration among various health professions. 

 

Keywords: Diagnostic radiology; Nursing care; Patient safety; Radiation safety; Contrast media; Patient 
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INTRODUCTION 

 

Diagnostic radiology is a key component of contemporary health care, giving useful information for the detection, 

diagnosis, planning of treatment and monitoring of many diseases [1]. Conventional radiography, computed tomography 

(CT), magnetic resonance imaging (MRI), ultrasonography, fluoroscopy and image-guided intervention have significantly 

enhanced the accuracy and efficiency of clinical decision making [2]. Radiology procedures, though useful for diagnosis, 

can cause a variety of problems such as radiation exposure, reaction to the contrast media, complications from the 

medication, falls, positioning injury, or problems related to use of sedation or the invasive procedure in which the patient is 

involved [3]. A thorough assessment of the risks, communication, and monitoring are essential, as are coordinated, 

multidisciplinary care practices to ensure patients' safety during these procedures [4]. 

 

Nurses are critical to ensuring patient safety both before, during and after a diagnostic radiology procedure [5]. They are not 

limited to the routine care of patients, but also have a role in identifying patients, verifying clinical data, checking medical 

history, evaluating allergies and past reactions to contrast dyes, checking drug allergies, and preparing patients for specific 

procedures [6]. It is especially critical to identify and verify the requested examination and/or verification because an error 

in patient identity, examination type or anatomical site can lead to inappropriate or unnecessary procedures [7]. Nurses also 

play a role in informed consent if needed, clarifying the procedure in an understandable manner, answering questions and 

making sure that the patient follows pre-procedure guidelines (fasting or medication restrictions) [8]. 

 

Another area of nursing practice in diagnostic radiology is radiation protection [9]. While the x-ray exam may be conducted 

by a radiographer, nurses often assist in preparing the patient, positioning the x-ray machine and plate, and monitoring the 

patient during the exam or providing post-procedure care [10]. An understanding of radiation safety knowledge, which 

involves justification, optimization and minimization of unnecessary radiation, allows a nurse to assist in the practice of 

radiation safety. Special attention is needed in the care of vulnerable patients, such as children, pregnant women, elderly, 

and multiple imaging examinations. The communication of pregnancy status and imaging exposure history should be dealt 

with properly, and this can be achieved with the help of nurses. 
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Monitoring of patients during radiological procedures is also crucial. Physiological changes or acute complications can 

occur in patients who receive contrast studies, sedation, interventional procedures or examinations that involve extended 

immobility [13]. As a result, it is the responsibility of the nurse to monitor the patient's vital signs, oxygenation, level of 

consciousness, pain and other clinically relevant parameters per procedure and patient condition [14]. Prompt identification 

of adverse reactions, especially hypersensitivity reactions to contrast media, enables prompt intervention and escalation of 

care [15]. Patient safety is further enhanced through effective interprofessional communication, availability of suitable 

equipment and emergency preparedness between nurses, radiologists, radiographers, anaesthetists and other health care 

professionals [16]. 

 

Patient education and communication are also pertinent aspects of nursing roles in radiology [17]. Patient cooperation and 

procedural risks can be influenced by anxiety, unknown settings, communication challenges and lack of understanding [18]. 

These risks can be mitigated by nurses' interactions, which include giving clear explanations, checking for patient 

understanding, ensuring privacy and dignity and encouraging patients to report symptoms of difficulty in breathing, 

dizziness, pain or discomfort [19]. Good communication between wards, radiology departments and recovery areas also 

help to minimise the risk of losing information or giving a wrong medication or ID number [20]. 

 

Additionally, nurses play a role in keeping patients safe after the surgery by monitoring their recovery and performing 

delayed complications checks, treating nausea and pain, and giving patients a discharge checklist. [21] Assessment and 

intervention documentation, adverse events and patient responses give continuity of care and support for quality 

improvement. Therefore, nursing participation in diagnostic radiology is an integral part of an effective patient safety 

system [22]. The ability of nurses to minimize unnecessary risks by incorporating clinical evaluation, radiation safety 

awareness, careful monitoring, patient teaching, accurate documentation, and interprofessional communication can help to 

ensure safe and patient-focused diagnostic radiology. 

 

Review  
Many medical problems are diagnosed, treated, planned and monitored with diagnostic radiology, which is an invaluable 

component of modern medicine [23]. In general, radiological procedures are safe but risks associated with ionizing 

radiation, contrast media, sedation, invasive procedures, positioning injuries, falls, communication errors and risks 

associated with ionizing radiation are risks [24]. Nurses are at the heart of minimising these risks as they engage with 

patients in the diagnostic process. Their duties encompass the patient assessment prior to the procedure, identity, 

preparation, monitoring, communication, emergency response and post-procedure care. In a thorough engagement, it is 

possible to enhance early detection of risk factors and timely intervention when complications arise. 

 

Table 1. Nursing responsibilities before diagnostic radiology procedures 

 

Nursing 

responsibility 
Key activities Contribution to patient safety 

Patient identification 
Verify patient identity using appropriate 

identifiers 
Prevents wrong-patient procedures 

Clinical assessment 
Review medical history and current health 

status 
Identifies potential procedural risks 

Allergy assessment 
Determine history of allergies and previous 

contrast reactions 
Reduces risk of adverse reactions 

Medication assessment Review relevant medications 
Helps identify medication-related 

risks 

Pregnancy assessment 
Determine pregnancy status when relevant to 

radiation exposure 

Supports appropriate radiation 

protection 

Patient preparation 
Follow fasting and other procedure-specific 

instructions 

Reduces complications and repeat 

procedures 

Patient education Explain procedure and provide instructions 
Improves cooperation and reduces 

anxiety 

Consent verification 
Confirm required consent according to 

institutional policy 

Supports ethical and procedural 

safety 

 

The pre-procedure nursing assessment is a critical time to assess if patients are at risk for diagnostic imaging procedures 

[25]. By correctly collecting the information on past contrast use, co-morbids, medications, pregnancy, mobility restrictions 

and past procedures, the radiology team can formulate a proper safety plan [26]. Patient education is also a key factor as 

anxious or poorly informed patients may not be able to lie still or follow instructions for optimal imaging and repeat exams. 
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Clear, simple communication, acknowledging concerns, and checking for understanding will help enhance patient 

cooperation. These interventions not only have a positive impact on patient-centred care but also help to prevent procedural 

errors. 

 

Another aspect of nursing participation in diagnostic radiology is radiation protection. All nurses in radiology departments 

should be aware of some basic principles of radiation safety and should adhere to the radiation safety rules that have been 

established by the department [27]. While the main responsibility falls with the radiologists and radiographers when giving 

care for the technical aspects of exposure to radiation, the nurse is also responsible for making sure that patients are 

identified correctly, conveying needed clinical information, assisting with positioning, and anticipating those patients who 

may need extra precautions [28]. Special attention should be paid to children and pregnant patients. Appropriate preparation 

and patient cooperation will also help to minimize repeat imaging, which is another area in which nurses can play a role. 

 

Table 2. Nursing role in radiation and contrast-media safety 

 

Safety area Nursing intervention Expected outcome 

Radiation protection 
Follow departmental radiation-safety 

procedures 
Minimizes unnecessary exposure 

Pregnancy screening Identify and communicate possible pregnancy 
Supports appropriate imaging 

decisions 

Patient positioning Assist with safe and accurate positioning 
Reduces movement and repeat 

imaging 

Contrast assessment 
Review previous contrast reactions and 

relevant history 
Identifies patients at increased risk 

Contrast monitoring 
Observe for adverse reactions during and after 

administration 

Enables early recognition of 

complications 

Emergency 

preparedness 

Ensure appropriate emergency resources are 

available 
Facilitates rapid response 

Communication 
Report patient risk factors to the radiology 

team 
Improves multidisciplinary safety 

Documentation Record relevant reactions and interventions Supports continuity of care 

 

Special care needs to be attended to with contrast enhanced imaging as it is sometimes combined with a contrast agent that 

can have adverse reactions. Nurses are also typically directly involved in patient preparation, monitoring and management 

following contrast administration [29]. Before the procedure, review past reactions and pertinent history helps to recognize 

potential risks. Nurses should be vigilant while administering and should watch for such effects as skin reactions, difficulty 

breathing, low and high blood pressure, nausea, or any other unusual symptoms. It is crucial that it is recognised early as it 

can stop deterioration if it is treated in time. In addition, nurses should know the institutional emergency procedures and 

monitor the patient after the contrast injection. 

 

In diagnostic radiology, vigilant monitoring is particularly critical when sedation is used, when patients receive invasive 

image-guided interventions, are examined for a long time, or have contrast media [30]. Monitoring can involve vital signs, 

oxygen saturation, respiratory status, level of consciousness and pain, as well as general clinical condition, depending on 

the patient's condition and type of procedure. Nurses form an essential screening barrier as they are able to identify changes 

in the patient's condition and report this to the responsible clinician in a timely manner. It is also crucial that there is a good 

flow of communication between the nurse, radiologist and/or radiographer, anesthetic staff and referring doctors to prevent 

errors. The transfer of information on allergies, medication, mobility, previous reactions and clinical risks ensures 

continuity of care. 
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Table 3. Nursing interventions during and immediately after radiology procedures 

 

Patient-safety concern Nursing intervention Safety benefit 

Physiological deterioration 
Monitor vital signs and clinical 

condition 
Facilitates early intervention 

Sedation-related 

complications 

Monitor consciousness and respiratory 

status 

Reduces risk of unrecognized 

deterioration 

Contrast reaction 
Observe for clinical signs of adverse 

reactions 
Enables prompt treatment 

Falls 
Assist patients with transfers and 

ambulation 
Prevents fall-related injuries 

Positioning complications 
Maintain safe positioning and assess 

discomfort 

Reduces injury and pressure-related 

complications 

Pain or distress 
Assess symptoms and provide 

appropriate support 

Improves patient comfort and 

cooperation 

Communication errors Provide structured handover Reduces loss of critical information 

Emergency events 
Activate appropriate emergency 

protocols 

Supports rapid multidisciplinary 

response 

 

The postprocedure nursing care is the latest phase in the safety pathway for diagnostic radiology. Assessment of the patient 

should be based on the nature of the examination and his/her clinical condition [31]. The patient may need to be monitored 

beyond sedation and recovery until recovery is achieved, and the patient may need to be assessed for bleeding, pain, 

infection, or other complications after a procedure that has been performed. Nurses also give instructions on what to do 

when leaving the hospital and explain what symptoms should be a cause for further medical care. Careful assessment, 

intervention and adverse event documentation and patient reaction data are required for continuity of care and future risk 

assessment. 

 

Table 4. Post-procedure nursing care and patient-safety outcomes 

 

Post-procedure activity Nursing action Patient-safety outcome 

Recovery assessment Evaluate vital signs and general condition Confirms clinical stability 

Sedation recovery 
Assess consciousness and respiratory 

status 
Promotes safe recovery 

Pain assessment Evaluate and manage pain appropriately 
Improves comfort and identifies 

complications 

Procedural-site assessment 
Check for bleeding or other local 

complications 
Facilitates early detection 

Discharge education Explain precautions and warning signs Promotes safe self-care 

Follow-up communication 
Communicate significant findings or 

concerns 
Maintains continuity of care 

Documentation Record assessment and interventions Supports accountability and future care 

Incident reporting Report adverse events according to policy Supports quality improvement 

 

In summary, nursing contribution to the field of diagnostic radiology is more than just a part of the patient care process and 

is a valuable part of a patient-safety system [32]. Nurses play several roles in their contributions to patients, including 

identifying risks prior to the procedures, providing care in radiation and contrast safety, assisting patients during 

procedures, managing complications, communicating with patients, and providing post-procedure care [33]. Additional 

efforts to enhance the quality of nursing education, standardise assessment procedures, emergency preparedness and inter-

disciplinary communication may further minimise preventable adverse events, specific to radiology. A structured nursing 

approach can therefore improve the safety, quality and patient centeredness of the diagnostic radiology services [34]. 

 

DISCUSSION 

 

Patient safety is a critical part of diagnostic radiology because patients can be exposed to risks related to radiation, contrast 

media, sedation, invasive procedures, positioning and communication errors. Nurses are a vital element in minimizing these 

risks by assessing, preparing, monitoring, educating, and coordinating with the radiology team [35]. 
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The preprocedure nursing assessment is important because it can help determine significant risk factors including allergies, 

previous reaction to contrast, pregnancy status, comorbidities, medications, and mobility issues [36]. Accurate patient 

identification and proper examination verification also mitigate against wrong patient, wrong procedure errors. Patient 

education helps to calm anxiety and enhances cooperation, which aids safe and effective imaging. 

 

The practice of nursing has many areas that are important to consider in relation to the safety of radiation and contrast 

media [37]. Nurses ensure appropriate radiation-safety and ensure the relevant information of the patient is communicated 

to the radiologist/ radiographer [38]. Close monitoring will enable adverse reactions and physiological deterioration to be 

identified early during the administration of contrast media or during sedation. Quick communication and emergency 

response are crucial when complications occur. 

 

Monitoring following the procedure is also crucial, especially following sedation, contrast enhanced studies or invasive 

procedures [39]. Nurses evaluate recovery, vital signs, pain and potential problems and give appropriate discharge 

instructions. Continuity of care provided by accurate records and good handover[40]. 

 

In general, the role of nurse is important in ensuring the safety of the patient and the multidisciplinary team of radiology. 

Enforcing radiology-specific nursing education, standardized safety measures, effective communication, and emergency 

preparedness can have added benefits in minimizing preventable complications and enhancing the quality and safety of 

diagnostic radiology services. 

 

CONCLUSION 

 

The importance of nurses improving the safety of patients during diagnostic radiology procedures can be summarized as a 

complete assessment of the patient, patient identification, patient preparation, radiation safety, monitoring of contrast 

media, continuous observations, communication and post-procedure care. They are adept at spotting possible issues in their 

early stages and acting quickly on any complications to prevent adverse events and ensure care is patient-centered. An 

enhancement of nurses' knowledge, skills, standardized safety procedures, and the communication between the different 

members of the multi-disciplinary team can further increase the quality and safety of diagnostic radiology services. 
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