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Abstract: 

Background: A vital component of providing healthcare is 

ensuring patient safety, particularly in emergency radiology 

when prompt and precise diagnosis is essential to patient 

outcomes. The value of a cooperative, multidisciplinary strategy 

to improve patient safety in emergency radiology has come to 

light more and more in recent years. Several healthcare experts, 
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including medical physicists, technicians, nurses, and emergency 

medical services (EMS) staff, must coordinate and work together 

in order to implement this strategy. Together, these specialists 

can lower the possibility of mistakes and enhance patient safety 

by ensuring that patients receive correct and timely radiological 

care.  

Methodology: A comprehensive systematic analysis of 

the relevant databases and sources identified by conducting a 

thorough literature review. The following databases were 

searched to ensure comprehensive coverage: PubMed, Web of 

Science, and PsycINFO. These databases provide access to a wide 

range of scholarly articles and research papers related to 

healthcare, medicine, and psychology. 

In addition to academic databases, other sources were 

also included in the search. Government reports and policy 

documents were consulted to gather information on regulatory 

guidelines and initiatives related to patient safety in emergency 

radiology. To conduct a systematic search, a well-defined search 

strategy was developed. This strategy involved the use of 

relevant keywords and Boolean operators to construct search 

queries that would yield the most relevant results. The search 

terms included variations of "patient safety," "emergency 

radiology," "medical physics," "technician nursing," and 

"emergency medical services." By employing these search terms, 

the literature review aimed to gather a comprehensive collection 

of studies and publications related to the collaborative approach 

in enhancing patient safety in emergency radiology. To ensure a 

comprehensive review, snowballing techniques were employed. 

This involved examining the reference lists and citations of key 

papers and articles identified during the initial search. By 

reviewing these references, additional sources that may have 

been missed in the initial search were identified and included in 

the literature review. By employing a systematic search strategy 

and utilizing various databases and sources, the literature review 

aimed to gather a diverse range of relevant articles and 

publications. This comprehensive approach ensured that all 

pertinent literature on enhancing patient safety in emergency 

radiology through a collaborative approach involving medical 
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physics, technician nursing, and emergency medical services was 

included in the review. 

Results: A better comprehension of how medical 

physics, technician nursing, and emergency medical services 

work together to improve patient safety in emergency radiology. 

The research aims to synthesize evidence on the roles, 

techniques, and impact of collaboration in this environment by 

analyzing the body of existing literature. The findings of the 

review added to the body of knowledge by emphasizing how 

crucial teamwork is to enhancing patient safety in emergency 

radiology.  

Conclusion: the study opened the door for more 

developments in emergency radiology patient safety by 

highlighting the necessity of ongoing cooperation between 

medical physics, technician nursing, and emergency medical 

services personnel. Together, these medical specialists can 

guarantee the best possible care for patients in emergency 

radiology situations while lowering the possibility of unfavorable 

outcomes. 

Keywords: Patient Safety - Emergency Radiology- Medical 

Physics - Technician Nursing- Emergency Medical Services. 

I. Introduction 

Actual patient safety incidents along with close calls occur in health 

care settings, including the radiology department. Health-care 

organizations must create strategies to manage these situations 

and permit learning from mistakes when they occur. The Joint 

Commission, as well as numerous state governments, require 

health care facilities to assess all major patient safety occurrences. 

Some of these incidents must be disclosed and shared with the 

public (Rosier et al., 2020). Patient safety is a top priority in all 

aspects of healthcare, and emergency radiology is no exception. In 

the high-risk environment of emergency rooms, where rapid and 

correct diagnoses can mean the difference between life and death, 

patient safety must be prioritized throughout the radiological 

process (Chong et al., 2019). To attain this goal, a collaborative 

approach combining the knowledge of medical physics, technician 

nursing, and emergency medical services (EMS) is essential. This 
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powerful collaboration leverages the combined knowledge, 

abilities, and resources of these specialist professions to improve 

patient safety and optimize outcomes in emergency radiology. 

Emergency radiology refers to a variety of urgent imaging 

therapies used in essential situations such as trauma, acute 

diseases, and severe injuries. These circumstances necessitate 

prompt and accurate diagnoses, putting enormous pressure on 

radiology teams to deliver exact results while maintaining the 

greatest levels of patient safety. Recognizing the varied nature of 

patient safety, a collaborative approach that includes 

contributions from medical physics, technician nursing, and EMS 

emerges as a complete method for addressing the complexities 

and challenges of emergency radiology (Soto & Lucey, 2016). 

Medical physics, with its proficiency in radiation 

protection, image quality assurance, and device calibration, is 

essential to improving patient safety. Medical physicists who 

are healthcare practitioners who apply their knowledge of physics 

to the development and use of medical radiation treatments, 

devices, and technologies (ABR, 2023).  As they optimize radiation 

dosage levels by having a thorough understanding of radiation's 

principles and applications. This helps to ensure that patients 

receive the essential diagnostic information while limiting 

potential dangers. Additionally, they are essential in assessing and 

preserving the quality of radiological pictures, which permits 

precise diagnosis and lowers the possibility of mistakes or 

misunderstandings (NPSF, 2016).  

Technician nurses who work closely with medical 

physicists are able to obtain important information and advice that 

helps them make judgments and take the appropriate safety 

measures to protect patients during radiological operations. With 

its specific education in both radiology and patient care, technician 

nursing plays a key part in emergency radiology's team-based 

approach to patient safety. As the liaison between radiologists, 

medical physicists, and patients, technician nurses are in charge of 

making sure that everything is coordinated and communicates 

smoothly throughout the imaging procedure. During radiological 

procedures, they are qualified to attend to the needs of the 

patient, ensure their comfort, and keep an eye on their vital signs. 

Technicians that actively participate in teamwork contribute to the 

https://www.bing.com/ck/a?!&&p=155f17837369afdeJmltdHM9MTcxMjE4ODgwMCZpZ3VpZD0wMWY2NTJmZC01NDVjLTYxYWEtMWQ1MC00NmJlNTUyMDYwMzImaW5zaWQ9NTk2NA&ptn=3&ver=2&hsh=3&fclid=01f652fd-545c-61aa-1d50-46be55206032&psq=Medical+physicists&u=a1aHR0cHM6Ly9jb2xsZWdlLm1heW8uZWR1L2FjYWRlbWljcy9leHBsb3JlLWhlYWx0aC1jYXJlLWNhcmVlcnMvY2FyZWVycy1hLXovbWVkaWNhbC1waHlzaWNpc3Qv&ntb=1
https://www.bing.com/ck/a?!&&p=155f17837369afdeJmltdHM9MTcxMjE4ODgwMCZpZ3VpZD0wMWY2NTJmZC01NDVjLTYxYWEtMWQ1MC00NmJlNTUyMDYwMzImaW5zaWQ9NTk2NA&ptn=3&ver=2&hsh=3&fclid=01f652fd-545c-61aa-1d50-46be55206032&psq=Medical+physicists&u=a1aHR0cHM6Ly9jb2xsZWdlLm1heW8uZWR1L2FjYWRlbWljcy9leHBsb3JlLWhlYWx0aC1jYXJlLWNhcmVlcnMvY2FyZWVycy1hLXovbWVkaWNhbC1waHlzaWNpc3Qv&ntb=1
https://www.bing.com/ck/a?!&&p=155f17837369afdeJmltdHM9MTcxMjE4ODgwMCZpZ3VpZD0wMWY2NTJmZC01NDVjLTYxYWEtMWQ1MC00NmJlNTUyMDYwMzImaW5zaWQ9NTk2NA&ptn=3&ver=2&hsh=3&fclid=01f652fd-545c-61aa-1d50-46be55206032&psq=Medical+physicists&u=a1aHR0cHM6Ly9jb2xsZWdlLm1heW8uZWR1L2FjYWRlbWljcy9leHBsb3JlLWhlYWx0aC1jYXJlLWNhcmVlcnMvY2FyZWVycy1hLXovbWVkaWNhbC1waHlzaWNpc3Qv&ntb=1
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application of safety procedures, observance of optimal standards, 

and detection of possible hazards or issues. Their participation in 

the multidisciplinary team enhances the emergency radiology 

department's overall safety culture and promotes a patient-centric 

approach (Fadi et al., 2021). 

Additionally, the collaborative approach's incorporation of 

emergency medical services strengthens patient safety protocols 

in emergency radiology. Being the initial responders to medical 

situations, emergency medical services (EMS) workers have a 

distinct viewpoint and set of abilities. Their participation in the 

radiology process guarantees patients' smooth transfers from pre-

hospital settings to the radiology department and continuity of 

care. Throughout the whole radiological journey, EMS staff 

support patient safety and well-being by offering their experience 

in patient stabilization, transport, and critical care (Bolster et al., 

2017). 

This study explores the several aspects of improving 

patient safety in emergency radiology by working together with 

medical physics, technician nursing, and emergency medical 

services in this review of the literature and seeks to provide light 

on the tactics that can be used to maximize patient safety while 

highlighting the vital significance of collaboration through an 

examination of the contributions, challenges, and opportunities 

that each profession presents. We hope that this investigation will 

deepen our understanding of the collaborative approach and open 

the door to future developments in emergency radiology that put 

the needs of patients first. 

II. Overview of Emergency Radiology  

Emergency radiology is a subspecialty of radiology that focuses on 

the diagnosis and treatment of acute and life-threatening illnesses 

in the emergency room. This includes analyzing various imaging 

investigations, such as X-rays, CT scans, and ultrasounds, to aid in 

the diagnosis of diseases such as traumatic injuries, strokes, 

pulmonary emboli, and other crises. 

Emergency radiologists must be able to interpret imaging tests fast 

and properly in order to give emergency department physicians 

with timely and vital information. This frequently requires making 

quick decisions that can have a big impact on patient outcomes. 
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The specialty of emergency radiology has expanded dramatically in 

recent years, spurred by developments in imaging technology, 

rising demand for emergency medical care, and the need for timely 

and accurate diagnosis (Khan, 2023; Soto & Lucey, 2016). 

Emergency radiology is essential to the quick evaluation 

and diagnosis of many serious illnesses in a variety of medical 

specialties. Emergency radiologists are proficient in trauma 

imaging, where they carefully assess traumatic injuries, such as 

fractures, internal organ damage, and indications of bleeding or 

trauma-induced diseases (Zealley & Chakraverty, 2010). They are 

also skilled in using imaging modalities like CT and X-ray. 

Furthermore, according to Singh et al. (2018), they are skilled in 

interpreting imaging scans to assess patients who have acute 

abdominal pain and diagnose ailments such appendicitis, bowel 

blockage, and gastrointestinal perforation. Furthermore, they 

have proficiency in neuroimaging, which makes it possible to 

identify acute neurological disorders including stroke, cerebral 

hemorrhage, and traumatic brain injury quickly and effectively. 

This is essential for fast intervention and treatment (Saliou et al., 

2014). 

  Another crucial part of their job is chest imaging, where 

they evaluate chest CT scans and X-rays to diagnose acute 

respiratory disorders such pneumonia, pneumothorax, and 

pulmonary embolism and to enable quick treatment decisions. 

Additionally, emergency radiologists are skilled in interpreting 

imaging studies for pediatric trauma, respiratory distress, and 

suspected cases of child abuse. They are educated to handle the 

special imaging needs of pediatric patients (Chiarenza et al., 2019). 

Eventually, when it comes to urgent intervention and treatment, 

their participation in interventional radiology procedures becomes 

invaluable. In these cases, they either carry out or assist with 

image-guided drainages, embolization, or percutaneous biopsies. 

Emergency radiologists greatly aid in the prompt detection and 

treatment of urgent diseases by virtue of their extensive skill set 

and quick interpretation, ensuring optimal patient outcomes 

(Garza-Berlanga & Lopera, 2016). 

Additionally, emergency radiologists frequently use point-

of-care ultrasonography (POCUS) at the bedside to quickly screen 

and diagnose certain diseases, particularly in critically ill patients. 
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POCUS is useful for measuring heart function, finding free fluid in 

the abdomen or pericardium, and screening for deep vein 

thrombosis (Horowitz et al., 2016). In addition to trauma imaging, 

emergency radiologists are responsible for detecting acute 

musculoskeletal emergencies such as joint dislocations, tendon 

ruptures, and compartment syndrome. Prompt detection of these 

diseases is critical for directing proper treatment and reducing 

long-term consequences. Emergency radiologists also help to 

diagnose non-traumatic abdominal problems like acute 

pancreatitis, acute cholecystitis, and mesenteric ischemia. Early 

detection of these problems is critical for commencing appropriate 

therapy and avoiding future consequences (Roberts & Hedges, 

2013). 

Furthermore, emergency radiologists help to diagnose 

non-traumatic abdominal problems such as acute pancreatitis, 

acute cholecystitis, and mesenteric ischemia. Early detection of 

these diseases is critical for starting appropriate therapy and 

avoiding future consequences. They also use virtual colonoscopy, 

or CT colonography, which is a non-invasive imaging procedure 

used to check for colorectal cancer and examine patients with 

acute lower gastrointestinal symptoms. These studies can be 

performed or interpreted by emergency radiologists, providing 

important information for diagnosis and treatment (Kapral et al., 

2020). 

 

III. Key challenges and risks associated with emergency radiology 

procedures 

In emergency radiology procedures, several key challenges and 

risks may be encountered, which are essential to acknowledge for 

ensuring patient safety and optimal outcomes. These challenges 

include: 

Time Sensitivity: The time factor is a significant barrier in 

emergency radiology. Rapid turnaround times are critical for 

providing timely diagnoses and guiding proper patient care. Delays 

in imaging capture, interpretation, and sharing of data can have an 

impact on patient outcomes. To reduce delays, operations are 

streamlined, and workflow is made more efficient (Patlas et al., 

2021).  
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Radiation Exposure: Imaging modalities such as CT scans 

use ionizing radiation, which increases the danger of cumulative 

radiation exposure, especially in repeat or repeated imaging 

investigations. Balancing the need for diagnostic accuracy with 

radiation dose minimization is critical to patient safety. The ALARA 

(As Low As Reasonably Achievable) concepts are used to optimize 

radiation exposure while maintaining image quality (Mirvis et al., 

2014).  

Risks Associated with Contrast: Using contrast agents in 

emergency radiology operations, such as iodinated contrast for CT 

scans, entails certain risks, including allergic reactions, anaphylaxis, 

and contrast-induced nephropathy. To reduce these hazards, it's 

crucial to consider the patient's history and risk assessment. 

Appropriate safety measures are also implemented, like 

premedication and strict supervision when administering contrast 

(Mirvis et al., 2014; Patlas et al., 2021).  

Restricted Collaboration from the Patient: It might be 

difficult to position patients for imaging in an emergency room 

because they may be in pain, anxious, or reluctant owing to their 

conditions. In order to obtain diagnostic images while maintaining 

patient comfort and safety, specific procedures and strategies are 

used (Hall & Brenner, 2008; Patlas et al., 2021). 

And finally, diagnostic Complexity: Complex and diverse 

diseases can be present in emergency radiology situations, 

necessitating precise interpretation and prompt communication of 

findings. Proficiency in identifying subtle results and distinguishing 

between critical and non-urgent conditions is required. To be 

proficient in a wide spectrum of emergency diagnosis, emergency 

radiologists must receive ongoing education and training (Mirvis et 

al., 2014; Patlas et al., 2021). 

IV. Role of Medical Physics in Enhancing Patient Safety 

A vital part of improving patient safety in all facets of healthcare 

delivery is medical physics. Medical physics is a subfield of medical 

research that focuses on using physics concepts and methods to 

improve healthcare, especially in the fields of radiation protection, 

radiation therapy, and diagnostic imaging. By reducing risks to 

patients and guaranteeing precise diagnosis and efficient 

treatment, medical physics makes a substantial contribution to the 
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optimization of medical procedures. The several ways that medical 

physics might improve patient safety will be discussed in this essay. 

Important topics include radiation dosage optimization, 

technological improvements, quality control in imaging and 

treatment modalities, and healthcare professional education and 

training (Gambo & Shehu, 2024). 

Radiation dose optimization is a key component of 

medical physics that ensures patient safety during diagnostic 

imaging procedures like computed tomography (CT), nuclear 

medicine, and X-rays. Medical physicists collaborate closely with 

radiologists and radiologic technologists to develop methods and 

procedures that yield sufficient diagnostic pictures while 

minimizing radiation exposure. This includes creating patient-

specific imaging protocols that are adapted to specific therapeutic 

demands, optimizing equipment settings, and putting dose 

reduction methods into practice (Gambo & Shehu, 2024; Mahesh, 

2018). Medical physics plays a critical role in lowering the risk of 

radiation-induced adverse consequences, such as cancer and 

stochastic effects, by minimizing radiation exposure while 

maintaining image quality (Mahesh, 2018).  

Moreover, medical physicists play a crucial role in quality 

assurance initiatives that preserve the precision and dependability 

of imaging and therapeutic modalities. By means of 

comprehensive quality control procedures, medical physicists 

ensure that imaging equipment, such as X-ray machines and CT 

scanners, operate within specified performance standards, thus 

minimizing the likelihood of equipment malfunctions or errors that 

could compromise patient safety (Leuenberger et al., 2018).  

Medical physicists also ensure the precision of radiation 

therapy treatment delivery systems, such as linear accelerators 

and brachytherapy devices, by conducting stringent quality 

assurance examinations and calibration processes. Medical physics 

helps ensure the safe and efficient treatment of cancer patients 

while reducing the possibility of unintentional radiation exposure 

to healthy tissues by guaranteeing the accurate and constant 

distribution of radiation doses. Technological developments have 

increased the contribution of medical physics to improving patient 

safety (Leuenberger et al., 2018). By permitting more accurate 

targeting of tumors while sparing surrounding healthy tissues, 
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innovations like adaptive radiation therapy (ART), magnetic 

resonance imaging (MRI)-guided radiotherapy, and image-guided 

radiation therapy (IGRT) have revolutionized the treatment of 

cancer. In order to ensure the safe and efficient integration of 

these technologies into clinical practice, medical physicists are 

essential to their deployment and optimization (Mahesh, 2018; 

Van Dyk & Meghzifene, 2017). 

Medical physics enhances overall patient safety by 

reducing toxicity and improving treatment results for cancer 

patients by utilizing the capabilities of sophisticated imaging and 

treatment methods (Van Dyk & Meghzifene, 2017). Additionally, 

medical physicists actively participate in educational and training 

programs that give healthcare workers the know-how and abilities 

needed to guarantee patient safety. Medical physicists teach 

radiologists, radiation oncologists, radiologic technologists, and 

other healthcare providers best practices in radiation safety, image 

quality optimization, and quality assurance through formal 

academic programs, continuing education courses, and 

professional development activities (Gambo & Shehu, 2024; 

Mahesh, 2018).  

V. Challenges and risks facing Medical Physics 

Although medical physics is essential for improving patient safety, 

there are a number of obstacles that could prevent it from being 

as successful in guaranteeing the best possible medical results. 

Among these difficulties are:  

Complexity of technology: The complexity of treatment 

techniques and equipment has increased due to the rapid 

improvements in medical imaging and radiation therapy 

technologies. In order to stay proficient and guarantee the safe 

and efficient use of these technologies, medical physicists must 

constantly adapt to new developments in the field. This calls for 

regular education and training (Fiorino, Jeraj, et al., 2020; Peeken 

et al., 2018). 

Restriction of resources: It's possible that many 

healthcare facilities lack the equipment and resources necessary 

to provide complete medical physics services, especially in 

situations where resources are scarce. This includes having access 

to modern machinery, instruments for quality control, and skilled 
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workers. Medical physicists may not be able to maximize patient 

safety and care quality due to a lack of resources (Peeken et al., 

2018). 

Regulatory compliance: To guarantee patient safety and 

high-quality care, medical physics procedures must adhere to strict 

regulatory criteria and norms. It can be difficult and resource-

intensive to comply with requirements including radiation safety 

standards, equipment calibration, and quality assurance 

procedures, especially for smaller healthcare facilities with little 

administrative assistance (Dauer, 2014). 

Interdisciplinary cooperation: Medical physicists, 

radiologists, radiation oncologists, and other healthcare specialists 

frequently need to work closely together to provide effective 

patient treatment. However, disparities in language, procedures, 

and professional cultures can impede interdisciplinary 

communication and collaboration, potentially resulting in gaps in 

patient safety and treatment quality (Dauer, 2014; Fiorino, Jeraj, 

et al., 2020).  

Shortages in the workforce: The need for qualified 

medical physicists is rising in order to handle the volume and 

complexity of radiation therapy and medical imaging procedures. 

But labor force shortages and uneven distribution of medical 

physicists, particularly in rural and underserved areas, can strain 

healthcare systems and compromise patient safety (Dauer, 2014). 

Cybersecurity risks and new technologies: Medical 

physics is facing new cybersecurity dangers as a result of the 

growing digitization and networking of medical devices and 

healthcare systems. Strong cybersecurity procedures and 

safeguards are necessary since flaws in imaging and treatment 

systems could be used to threaten patient safety and data integrity 

(Joyce et al., 2021).: Also, the quick development of technologies 

like artificial intelligence (AI) and machine learning brings with it 

new hazards and obstacles. In order to guarantee AI algorithms' 

safety, effectiveness, and conformity to set criteria, they must be 

carefully evaluated before being implemented and validated in 

medical imaging and radiation therapy (Tang et al., 2018; Zanca et 

al., 2021). 
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Ethical issues: Privacy and patient safety may provide 

ethical challenges for medical physicists. For instance, they might 

struggle to strike a compromise between limiting patient radiation 

exposure and the requirement for precise diagnostic information 

(Fiorino, Jeraj, et al., 2020).  

Continuing professional development: To retain their 

skills and knowledge, medical physicists must stay up to date on 

the newest research, recommendations, and best practices. 

Continuous professional development programs, conferences, and 

collaborations with research institutes are critical in resolving this 

challenge and guaranteeing high-quality patient care (Fiorino, 

Jeraj, et al., 2020). 

VI. Role of Technician Nursing in Enhancing Patient Safety 

Emergency radiology is a fast-paced, high-stress setting in 

which patients with acute illnesses require quick diagnostic 

imaging tests. Nursing technicians play an important role in this 

environment by ensuring patient safety and allowing effective care 

delivery. These highly skilled individuals carry out a number of 

roles and tasks that directly impact patient care, safety, and 

general efficiency in the emergency radiology department (Moyo, 

2019). 

Patient Assessment and Preparation: Technician nurses 

are frequently in charge of doing initial patient assessments, these 

assessments include gathering pertinent medical information, 

determining whether a patient is a candidate for radiological 

procedures, this includes confirming the patient's identity, gaining 

informed consent, and checking for any contraindications or 

allergies to contrast media. and evaluating the physical and mental 

health of the patient. This evaluation assists in detecting any 

hazards and guaranteeing proper patient readiness (Alqerea et al., 

2023; Kaplow & Mota, 2022).  

Continuous monitoring of patients' vital signs during 

radiological treatments is crucial to detect any changes in their 

condition. Nursing technicians monitor vital indicators such as 

heart rate, blood pressure, and oxygen saturation, and 

immediately report any irregularities to the healthcare team for 

early response(Kaplow & Mota, 2022). 
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Assistance During Imaging operations: During imaging 

operations, technician nurses assist radiologic technicians and 

radiologists directly. They may help with patient placement, 

immobilization, and monitoring during scans to provide the best 

picture quality and patient comfort. In emergency scenarios, 

technical nurses must stay calm and responsive while reassuring 

patients undergoing urgent imaging studies (Alqerea et al., 2023; 

Kaplow & Mota, 2022).  

Management of Adverse Events: Technician nurses are 

trained to recognize and respond quickly to contrast reactions or 

other medical crises that may occur during imaging operations. 

They provide drugs as prescribed by healthcare providers, activate 

emergency measures, and continuously monitor patients for 

indicators of deterioration (Kaplow & Mota, 2022).  

Radiation Safety and Protection: Technician nurses are in 

charge of executing radiation safety protocols to reduce exposure 

to patients, staff, and oneself during imaging operations. This 

includes maintaining proper shielding, adhering to ALARA 

principles, and monitoring radiation dosage levels to assure 

regulatory compliance (Alqerea et al., 2023; Moyo, 2019).  

Patient Education and Support: Technician nurses play an 

important role in informing patients about imaging procedures, 

such as what to expect during the test, potential risks and benefits, 

and post-procedure care recommendations. They offer emotional 

assistance and address patient concerns to help alleviate anxiety 

and facilitate a positive patient experience (Kaplow & Mota, 2022; 

Moyo, 2019). 

Nursing technicians offer crucial support to the 

healthcare team in emergency radiology settings. They assist with 

patient transfers, work with radiologists and radiology techs, 

ensure that procedures and patient information are properly 

documented, and keep the workplace safe and organized (Alqerea 

et al., 2023).  

VII. Challenges and risks facing Technician Nursing 

Within the radiology department, radiology nursing covers a wide 

range of duties and responsibilities, such as patient care, 

procedural support, and care coordination. In their work, radiology 
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nurses do, however, also have to overcome a number of difficulties 

and barriers that may affect patient care and departmental 

productivity as a whole.  

Limited Knowledge and Understanding: One of the main 

issues facing radiology nurses is the public's and healthcare 

professionals' scant knowledge and comprehension of their 

function. Contrary to other nursing disciplines, radiology nursing 

may lack definition or recognition, which causes 

misunderstandings regarding the range of practice and 

contributions made by radiology nurses. Patients with complicated 

medical problems, comorbidities, and special needs are common 

patients that radiology nurses see, especially in emergency and 

interventional radiology settings. Taking care of these people 

needs advanced clinical skills, critical thinking, and the ability to 

adapt to rapidly changing patient conditions (Lee et al., 2016; 

Moyo, 2019). 

High Patient Volume and Turnover: Radiology 

departments, particularly in crowded hospital environments, 

frequently deal with high patient volumes and quick turnover. This 

can make it difficult to provide each patient with prompt, thorough 

care, which could result in procedure delays, elevated anxiety 

levels in patients, and a general decline in patient satisfaction 

(Rowe et al., 2011). 

Technological Complexity and Advancements: Radiology 

nurses face constant hurdles as a result of the quick development 

of imaging technology and procedural approaches. Sustaining 

competency and proficiency in nursing activities necessitates 

ongoing education and training to keep up with new equipment, 

software updates, and evolving protocols (Fry, 2002).  

Radiation Safety and Protection: If proper radiation safety 

precautions are not taken, radiology nurses may be exposed to 

ionizing radiation during specific imaging procedures, which could 

be harmful to their health. ensuring appropriate radiation 

shielding, following safety guidelines, and regular monitoring of 

radiation exposure levels are essential for mitigating these risks 

and maintaining occupational health and safety (Fry, 2002; Moyo, 

2019).  
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Interdisciplinary Communication and Collaboration: To 

provide high-quality patient care in radiology, radiologists, 

radiologic technicians, and auxiliary staff must effectively 

communicate and collaborate with one another as well as with 

other healthcare professionals. Interdisciplinary teamwork and 

coordination, however, can be hampered by hierarchical hurdles, 

communication breakdowns, and disparate professional cultures 

(Lee et al., 2016). 

Proactive actions from healthcare institutions, nursing 

leadership, and individual radiology nurses are needed to address 

these issues. Overcoming challenges and guaranteeing superior 

patient care in radiology nursing requires investing in continuing 

education and training, encouraging interdisciplinary 

collaboration, putting in place standardized protocols and 

procedures, and placing a high priority on staff well-being and 

professional development.  

VIII: Role of Emergency Medical Services (EMS) in Enhancing 

Patient Safety 

Emergency Medical Services (EMS) are essential for improving 

patient safety because they offer prompt and efficient pre-hospital 

care, medical resource coordination, and transportation. When a 

patient is facing a medical emergency, EMS professionals are 

frequently the first to respond, and their actions can have a big 

impact on the patient's outcome. They have a role such as:  

Quick Reaction and First Evaluation (Pre-hospital 

examination): In order to recognize and treat potentially fatal 

conditions, a thorough pre-hospital examination is essential. EMS 

workers are skilled in making quick and precise assessments, which 

include assessing vital signs, carrying out primary and secondary 

surveys, and determining the presence of serious illnesses or 

injuries. Comprehensive evaluation guarantees patient safety and 

aids in guiding the right interventions, the start of life-saving 

measures, and the stabilization of critically ill patients (Bailey et al., 

2019; Hodgetts et al., 2017). 

Advanced Life Support Interventions: Cardiopulmonary 

resuscitation (CPR), defibrillation, airway management, and drug 

administration are among the advanced life support interventions 

that emergency medical services (EMS) workers, such as 
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paramedics and emergency medical technicians (EMTs), are 

trained to undertake. According to Edelson et al. (2020), these 

therapies have the potential to greatly enhance patient outcomes, 

especially in situations including cardiac arrest, trauma, and other 

life-threatening emergencies (Edelson et al., 2020; van Vliet et al., 

2020).  

The safe administration of medications is an essential 

component of emergency medical services (EMS) patient care. The 

indications, interactions, dosages, and possible side effects of 

medications must be understood by emergency medical services 

personnel. To guarantee patient safety, it is essential to use 

appropriate methods for handling, storing, and administering 

medications as well as to accurately record and report medication 

delivery (Hunt & Surgeons, 2021).  

Safe and Effective Transportation: EMS ensures that 

patients receive timely access to decisive care by transporting 

them to the proper medical institutions in a safe and effective 

manner. According to Lerner et al. (2019), emergency medical 

services workers are skilled in evaluating the seriousness of 

patients' ailments and selecting the best location for them based 

on their medical requirements. This includes cardiac 

catheterization labs, trauma centers, and stroke centers (Hunt & 

Surgeons, 2021). 

Coordinating and Communicating: Emergency Medical 

Services (EMS) is essential in promoting coordination and 

communication between receiving hospitals, emergency 

departments, and healthcare professionals. By providing crucial 

details regarding patients' health, interventions carried out, and 

anticipated arrival times, EMS personnel enable receiving hospitals 

to arrange the necessary staff and resources for patient care (Reid 

et al., 2018; van Vliet et al., 2020). 

Continuous Monitoring and Reassessment: EMS workers 

keep a close eye on patients' vital signs as they are being 

transported, evaluate how they are responding to interventions, 

and administer follow-up care as necessary. It is possible to 

identify changes in patients' diseases early and take prompt action 

to stop them from getting worse thanks to this ongoing 

monitoring, thorough documentation promotes post-incident 
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analysis, quality improvement initiatives, and continuity of 

treatment (van Vliet et al., 2020).  

Initiatives for Public Health and Safety: Emergency 

Medical Services (EMS) participates in public health and safety 

campaigns, community education programs, and disaster 

preparedness plans that are designed to avoid injuries and 

diseases. Through encouraging safety awareness and injury 

prevention strategies, EMS contributes to reducing the burden of 

emergency medical conditions in the community (Hunt & 

Surgeons, 2021; van Vliet et al., 2020). 

Continuous Quality Improvement: To increase patient 

safety, EMS organizations should give priority to CQI initiatives. 

Periodic evaluation of clinical procedures, guidelines, and results 

enables the identification of areas that require enhancement. EMS 

providers can optimize patient care and create evidence-based 

practice improvements with the use of data collection, analysis, 

and feedback systems (Reid et al., 2018). 

Infection Control: In the context of emergency medical 

services, infection control procedures are essential for halting the 

spread of infectious illnesses. Strict infection control procedures, 

such as washing hands properly, donning PPE, and disinfecting 

tools and cars, are required of EMS providers. Patients and 

emergency medical staff are protected when efficient infection 

control measures are put in place (van Vliet et al., 2020). 

 

IX. Challenges and risks facing Emergency Medical Services (EMS) 

personnel. 

Emergency Medical Services (EMS) face numerous 

challenges and risks in their mission to provide immediate medical 

care and transportation during emergencies. 

Shortages in the Workforce: One major issue is the lack of 

skilled emergency medical technicians (EMTs) and paramedics. 

While efforts to increase recruitment and retention are hindered, 

the need for EMS services is growing. Lack of workers can result in 

longer response times, fewer ambulances available, and more 

stress for healthcare professionals (Aringhieri et al., 2017).  



Journal of Namibian Studies, 31 S3 (2022): 360-385    ISSN: 2197-5523 (online) 

 

377 
 

High Call Volume and System Overload: High call volumes 

are a common occurrence for EMS systems, particularly in 

crowded urban areas or during mass casualty situations or 

disasters. A surge in service requests may overburden EMS 

capacity, resulting in lengthier response times, patient care delays, 

and even difficult triage situations (Chonde et al., 2020).  

Workplace Safety and Well-Being: Emergency medical 

technicians (EMS) work in unpredictable and frequently dangerous 

conditions, which presents workplace risks and hazards. These 

risks include exposure to violence, infectious diseases, hazardous 

chemicals, traffic accidents, and psychological stressors. Ensuring 

the safety and well-being of EMS personnel is essential for 

maintaining workforce morale, retention, and resilience 

(Aringhieri et al., 2017). 

Provider exhaustion and Burnout: Emergency Medical 

Services (EMS) personnel often work long hours, erratic shifts, and 

high-stress environments. These factors can lead to burnout, 

weariness, and a decline in job satisfaction. According to Patterson 

et al. (2017), burnout among EMS workers can result in decreased 

productivity, a rise in medical errors, and a compromise in the 

quality of patient care (Chonde et al., 2020). 

Coordination and Communication Across Agencies: For 

efficient patient care delivery and resource utilization, EMS 

agencies, hospitals, dispatch centers, law enforcement, and other 

stakeholders must effectively coordinate and communicate with 

one another. But problems with interoperability, communication 

failures, and jurisdictional borders might make it difficult to work 

together and share information, which could have a negative 

impact on patient outcomes (Taylor et al., 2019).  

Legal and Regulatory Obstacles: Emergency Medical 

Services (EMS) operations must comply with a complicated web of 

federal, state, and local laws as well as requirements for medical 

monitoring. For EMS organizations and providers, navigating legal 

restrictions, liability concerns, and regulatory compliance can be 

difficult, which can affect patient care procedures and service 

delivery (Aringhieri et al., 2017). 

Financial Sustainability: Because of increased operating 

expenses, uncompensated care, and restrictions on payment, EMS 
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agencies frequently face financial sustainability issues. The quality 

and accessibility of EMS services can be negatively impacted by 

underfunding, which can prevent investments in system updates, 

employee training, and equipment upgrades (Chonde et al., 2020). 

Occupational Risks: Emergency medical services workers 

are exposed to a variety of workplace risks that could endanger 

their health and safety. These risks include being exposed to 

contagious illnesses, suffering physical harm when moving and 

managing patients, and developing psychological damage from 

seeing horrible things happen. To reduce these hazards, it is 

essential to put in place thorough safety procedures, provide 

suitable personal protection equipment, and provide assistance 

with both physical and mental health (Khazaei et al., 2024).  

Resource Limitations: Ambulances, medical supplies, and 

equipment are just a few of the resources that EMS systems 

frequently have to work with. Insufficient resources can affect 

patient outcomes, restrict the range of care that can be given, and 

affect response times. In underdeveloped or rural locations, where 

access to healthcare facilities may be limited, resource constraints 

might be more difficult to overcome (Khazaei et al., 2024)). 

Operational Restrictions: EMS providers must deal with 

operational restrictions that may make it more difficult for them to 

offer prompt and efficient care. Response times can be impacted, 

and patient outcomes might be affected by variables including high 

traffic, bad weather, and restricted access to specific locations. To 

get over these limitations, efficient resource allocation plans and 

effective cooperation with other emergency response 

organizations are crucial (Bigham et al., 2018).  

Emotional Stress: Traumatic and emotionally taxing 

circumstances regularly face emergency medical services (EMS) 

personnel. Burnout and extreme emotional stress can result from 

being around people who are constantly hurt and injured. To 

address the emotional well-being of emergency medical services 

workers, it is imperative that they have access to mental health 

resources, debriefing sessions, and emotional support programs 

(Chonde et al., 2020). 

Addressing these challenges requires coordinated efforts 

from policymakers, healthcare administrators, EMS leadership, and 
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frontline providers. Strategies for mitigating risks and enhancing 

EMS effectiveness include investing in workforce development, 

improving resource allocation and deployment, enhancing 

interagency collaboration, promoting safety culture and wellness 

initiatives, and advocating for policy reforms to support sustainable 

EMS systems (Aringhieri et al., 2017; Khazaei et al., 2024).  

X. Future Directions and Recommendations 

A wide range of developments and advances aimed at boosting 

diagnostic precision, maximizing treatment outcomes, and 

improving patient care are included in the future directions and 

recommendations for medical physics and radiological technology.  

Artificial Intelligence (AI) and Machine Learning: By 

helping radiologists identify and characterize anomalies and 

forecast patient outcomes, AI and machine learning algorithms 

have the potential to completely transform the interpretation of 

medical imaging. Future suggestions include making sure that 

regulatory approval and validation procedures are strong, 

optimizing algorithms for particular clinical tasks, and 

incorporating AI tools into radiology workflow  (van Leeuwen et al., 

2021).    

Quantitative Imaging and Radiomics: By permitting the 

extraction of quantitative data from medical pictures, quantitative 

imaging techniques and radiomics analysis facilitate the more 

thorough and objective characterization of disorders. 

Standardizing radiomic characteristics and confirming imaging 

biomarkers are among the next steps to clinical use and integrating 

quantitative imaging into personalized medicine approaches 

(Abshire & Lang, 2018). 

Advanced Imaging Modalities: Improvements in image 

quality, spatial resolution, and functional imaging capabilities are 

continuously made possible by advancements in imaging 

modalities like computed tomography (CT), positron emission 

tomography (PET), and magnetic resonance imaging (MRI). 

Recommendations include lowering CT radiation exposure, 

improving image reconstruction techniques, and refining imaging 

protocols for particular clinical purposes (Abshire & Lang, 2018; 

Fiorino, Guckenberger, et al., 2020). 
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Developments in image-guided therapies, such as 

robotically aided interventions, less invasive procedures, and 

targeted drug delivery, have the potential to completely change 

how patients are treated. Future directions include creating new 

therapeutic molecules, improving the integration of imaging and 

therapy systems, and improving imaging techniques for real-time 

guidance (Abshire & Lang, 2018). 

Predictive modelling and biomarker imaging: Finding and 

confirming imaging biomarkers can help with prognosticating 

patient outcomes, illness progression, and response to treatment. 

Standardized procedures for biomarker assessment should be 

established in the future, as should large-scale validation studies 

and the integration of imaging data with clinical and genomic data 

for predictive modelling (Grégoire et al., 2020).  

Personalized Medicine: Approaches to personalized 

medicine may be aided by the combination of patient-specific data 

from proteomics, genetics, and medical imaging. Future work will 

focus on creating instruments and algorithms for image-based 

phenotyping, compiling data sharing platforms, and incorporating 

imaging biomarkers into clinical decision support systems 

(Grégoire et al., 2020). 

Interventions Directed by Images: Real-time imaging is 

essential for accurate localization and guiding in image-guided 

treatments, which include minimally invasive surgeries and 

interventional radiology procedures. The creation of new imaging 

methods for intraoperative navigation, the improvement of image 

fusion and registration algorithms, and the incorporation of 

robotic aid for increased procedural accuracy are some future 

directions (Fiorino, Guckenberger, et al., 2020). 

Innovations in Radiation Therapy: Proton therapy, 

adaptive radiation therapy (ART), and stereotactic body radiation 

therapy (SBRT) are examples of radiation therapy innovations that 

provide more focused and accurate treatment delivery for cancer 

patients. Recommendations include implementing quality 

assurance programs for advanced radiation techniques, optimizing 

treatment planning algorithms, and integrating imaging guidance 

for treatment verification (Fiorino, Guckenberger, et al., 2020). 
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Point-of-Care Imaging and Portable equipment: Bedside 

imaging in emergency rooms, intensive care units, and remote 

locations is made possible by advancements in portable imaging 

equipment and point-of-care ultrasound (POCUS) systems. 

According to Moore et al. (2019), future recommendations include 

granting point-of-care imaging users training and certification, 

increasing access to portable imaging technologies, and 

incorporating POCUS into clinical decision-making algorithms (van 

Leeuwen et al., 2021). 

Data Security and Privacy: Ensuring cybersecurity and 

safeguarding patient data privacy are essential given the growing 

usage of digital imaging and electronic health records. Subsequent 

endeavors ought to concentrate on putting in place strong data 

security protocols, abiding by privacy laws, and encouraging moral 

data sharing behaviors (Joyce et al., 2021). 

XI. Conclusion 

In conclusion, medical physics and radiological technology have a 

great deal of potential to change the way that healthcare is 

provided and to enhance patient outcomes. Novel technologies 

like artificial intelligence, quantitative imaging, and sophisticated 

imaging modalities present hitherto unseen chances to improve 

treatment planning, personalize patient care, and improve 

diagnostic accuracy. 

Furthermore, advancements in radiation therapy 

methods, image-guided therapies, and point-of-care imaging 

technologies are completely changing how doctors identify and 

treat a wide range of illnesses. However, coordinated efforts by 

stakeholders throughout the healthcare continuum are necessary 

to realize the full potential of these developments. Prioritizing 

continuing education and training for healthcare professionals, 

encouraging interdisciplinary cooperation and communication, 

and guaranteeing fair access to state-of-the-art resources and 

technology are all crucial.  

Furthermore, patient safety and the standard of care must 

always come first, with strict adherence to radiation safety 

protocols, dose optimization strategies, and evidence-based 

practice guidelines. By embracing these principles and leveraging 

emerging technologies responsibly, the field of medical physics 
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and radiological technology can continue to drive innovation, 

improve healthcare outcomes, and ultimately enhance the well-

being of patients worldwide. As we navigate the ever-evolving 

landscape of medical imaging and radiation therapy, collaboration, 

innovation, and a commitment to patient-centered care will be 

essential for shaping the future of healthcare delivery. 

Through continued research, innovation, and 

collaboration, the future of medical physics and radiological 

technology holds the promise of revolutionizing healthcare 

delivery and improving patient outcomes on a global scale. As we 

strive to overcome challenges, embrace emerging technologies, 

and prioritize patient safety, the field is poised to play a pivotal role 

in advancing the frontiers of medicine and shaping the future of 

healthcare for generations to come. 

References 

The American Board of Radiology . (2023). Medical Physics. The American 

Board of Radiology. https://www.theabr.org/medical-physics  

Abshire, D., & Lang, M. K. (2018). The evolution of radiation therapy in 

treating cancer. Seminars in oncology nursing,  

Alqerea, H. M., Al-Mahrei, S. M. A., Algarea, S. M., Al Mutarid, A. H. D., 

Alyami, A. F. A., Alyami, F. S. M., . . . Alsallum, H. D. B. (2023). 

Enhancing Patient Care: The Role Of Radiology Nurses In Modern 

Healthcare. Journal of Namibian Studies: History Politics Culture, 

36, 2071-2082.  

Aringhieri, R., Bruni, M. E., Khodaparasti, S., & van Essen, J. T. (2017). 

Emergency medical services and beyond: Addressing new 

challenges through a wide literature review. Computers & 

Operations Research, 78, 349-368.  

Bolster, F., Linnau, K., Mitchell, S., Roberge, E., Nguyen, Q., Robinson, J., . 

. . Gross, J. (2017). Emergency radiology and mass casualty 

incidents—report of a mass casualty incident at a level 1 trauma 

center. Emergency radiology, 24, 47-53.  

Chiarenza, A., Esposto Ultimo, L., Falsaperla, D., Travali, M., Foti, P. V., 

Torrisi, S. E., . . . Basile, A. (2019). Chest imaging using signs, 

symbols, and naturalistic images: a practical guide for 

radiologists and non-radiologists. Insights into imaging, 10, 1-20.  

Chonde, M., Escajeda, J., Elmer, J., Callaway, C. W., Guyette, F. X., 

Boujoukos, A., . . . Sciortino, C. (2020). Challenges in the 

development and implementation of a healthcare system based 

extracorporeal cardiopulmonary resuscitation (ECPR) program 

for the treatment of out of hospital cardiac arrest. Resuscitation, 

148, 259-265.  

https://www.theabr.org/medical-physics


Journal of Namibian Studies, 31 S3 (2022): 360-385    ISSN: 2197-5523 (online) 

 

383 
 

Chong, S. T., Robinson, J. D., Davis, M. A., Bruno, M. A., Roberge, E. A., 

Reddy, S., . . . Friedberg, E. B. (2019). Emergency radiology: 

current challenges and preparing for continued growth. Journal 

of the American College of Radiology, 16(10), 1447-1455.  

Dauer, L. T. (2014). Exposed medical staff: challenges, available tools, and 

opportunities for improvement. Health Physics, 106(2), 217-224.  

Edelson, D. P., Sasson, C., Chan, P. S., Atkins, D. L., Aziz, K., Becker, L. B., . . 

. Cheng, A. (2020). Interim guidance for basic and advanced life 

support in adults, children, and neonates with suspected or 

confirmed COVID-19: from the emergency cardiovascular care 

committee and get with the guidelines-resuscitation adult and 

pediatric task forces of the American Heart Association. 

Circulation, 141(25), e933-e943.  

Fadi, A., Legrouri, K., Daaif, J., Benmokhtar, S., Belaaouad, S., Ramdani, F. 

Z., & Khouya, E. H. (2021). Contribution of Simulation in the 

Development of the Competences of Future Radiology 

Technicians in the Framework of the Management of the Risks 

Associated with the Medical Radiology Techniques. International 

Journal of Online & Biomedical Engineering, 17(8).  

Fiorino, C., Guckenberger, M., Schwarz, M., van der Heide, U. A., & 

Heijmen, B. (2020). Technology-driven research for radiotherapy 

innovation. Molecular oncology, 14(7), 1500-1513.  

Fiorino, C., Jeraj, R., Clark, C. H., Garibaldi, C., Georg, D., Muren, L., . . . 

Jornet, N. (2020). Grand challenges for medical physics in 

radiation oncology. Radiotherapy and Oncology, 153, 7-14.  

Fry, M. (2002). Expanding the triage nurse's role in the emergency 

department: How will this influence practice? Australian 

Emergency Nursing Journal, 5(1), 32-36.  

Gambo, N., & Shehu, M. (2024). The Role of Diagnostic Medical Physics in 

Medicine: An Overview. Sahel Journal of Life Sciences FUDMA, 

2(1), 103-109.  

Garza-Berlanga, A., & Lopera, J. (2016). Interventional radiology: 

interventions and techniques in trauma. Current Trauma 

Reports, 2, 159-164.  

Grégoire, V., Guckenberger, M., Haustermans, K., Lagendijk, J. J., Ménard, 

C., Pötter, R., . . . Van Herk, M. (2020). Image guidance in 

radiation therapy for better cure of cancer. Molecular oncology, 

14(7), 1470-1491.  

Hall, E., & Brenner, D. (2008). Cancer risks from diagnostic radiology. The 

British journal of radiology, 81(965), 362-378.  

Horowitz, R., Cico, S. J., & Bailitz, J. (2016). Point-of-care ultrasound: a new 

tool for the identification of gastric foreign bodies in children? 

The Journal of Emergency Medicine, 50(1), 99-103.  

Hunt, R. J., & Surgeons, A. A. o. O. (2021). AEMT: Advanced Emergency 

Care and Transportation of the Sick and Injured Advantage 

Package. Jones & Bartlett Learning.  



Journal of Namibian Studies, 31 S3 (2022): 360-385    ISSN: 2197-5523 (online) 

 

384 
 

Joyce, C., Roman, F. L., Miller, B., Jeffries, J., & Miller, R. C. (2021). 

Emerging cybersecurity threats in radiation oncology. Advances 

in radiation oncology, 6(6), 100796.  

Kaplow, R., & Mota, S. (2022). Nursing roles and responsibilities with 

cardiopulmonary arrest in radiology/procedural areas. Journal of 

Radiology Nursing, 41(4), 313-319.  

Kapral, N. M., Pesch, A. J., & Khot, R. (2020). Abdominal emergencies. 

Seminars in Roentgenology,  

Khan, I. (2023). Radiology in Emergency Situations: Diagnosing and 

Managing Critical Cases.  

Khazaei, A., Afshari, A., Khatiban, M., Borzou, S. R., Oshvandi, K., 

Nabavian, M., & Maddineshat, M. (2024). Perceptions of 

professional challenges by emergency medical services 

providers: a qualitative content analysis study. BMC Emergency 

Medicine, 24(1), 38.  

Lee, W., Woo, S., Seol, S., Kim, D., Wee, J., Choi, S., . . . Kim, S. (2016). 

Physician and nurse knowledge about patient radiation exposure 

in the emergency department. Nigerian journal of clinical 

practice, 19(4), 502-507.  

Leuenberger, R., Kocak, R., Jordan, D. W., & George, T. (2018). Medical 

physics: quality and safety in the cloud. Health Physics, 115(4), 

512-522.  

Mahesh, M. (2018). Essential role of a medical physicist in the radiology 

department. Radiographics, 38(6), 1665-1671.  

Mirvis, S. E., Soto, J. A., Shanmuganathan, K., Yu, J., & Kubal, W. S. (2014). 

Problem Solving in Emergency Radiology E-Book. Elsevier Health 

Sciences.  

Moyo, M. (2019). Radiology nursing: A growing specialty. American Nurse 

Today, 14(9), 73-75.  

NPSF, N. P. S. F. (2016). RCA2: improving root cause analyses and actions 

to prevent harm. In: National Patient Safety Foundation Boston. 

Patlas, M. N., Katz, D. S., & Odedra, D. (2021). Emergency and trauma 

imaging: General principles, modalities, challenges, and 

opportunities. Atlas of Emergency Imaging from Head-to-Toe, 1-

7.  

Peeken, J. C., Bernhofer, M., Wiestler, B., Goldberg, T., Cremers, D., Rost, 

B., . . . Nüsslin, F. (2018). Radiomics in radiooncology–challenging 

the medical physicist. Physica medica, 48, 27-36.  

Reid, B., Rehn, M., Uleberg, O., Pleym, L., & Krüger, A. (2018). Inter-

disciplinary cooperation in a physician-staffed emergency 

medical system. Acta Anaesthesiologica Scandinavica, 62(7), 

1007-1013.  

Roberts, J. R., & Hedges, J. R. (2013). Roberts and Hedges’ clinical 

procedures in emergency medicine E-book. Elsevier Health 

Sciences.  



Journal of Namibian Studies, 31 S3 (2022): 360-385    ISSN: 2197-5523 (online) 

 

385 
 

Rosier, A. S., Tibor, L. C., Turner, M. A., Phillips, C. J., & Kurup, A. N. (2020). 

Improving root cause analysis of patient safety events in 

radiology. Radiographics, 40(5), 1434-1440.  

Rowe, B. H., Villa-Roel, C., Guo, X., Bullard, M. J., Ospina, M., Vandermeer, 

B., . . . Holroyd, B. R. (2011). The role of triage nurse ordering on 

mitigating overcrowding in emergency departments: a 

systematic review. Academic Emergency Medicine, 18(12), 1349-

1357.  

Saliou, G., Theaudin, M., Vincent, C. J.-L., & Souillard-Scemama, R. (2014). 

Practical guide to neurovascular emergencies.  

Singh, A., Makkar, I. K., Thukral, C., Gupta, K., & Uppal, M. S. (2018). 

Intestinal Obstruction: Role of MDCT with Surgical Correlation. 

Asian Journal of Medical Radiological Research¦ Volume, 6(2), 

12.  

Soto, J. A., & Lucey, B. C. (2016). Emergency radiology: the requisites. 

Elsevier Health Sciences.  

Tang, X., Wang, B., & Rong, Y. (2018). Artificial intelligence will reduce the 

need for clinical medical physicists. Journal of applied clinical 

medical physics, 19(1), 6.  

Van Dyk, J., & Meghzifene, A. (2017). Radiation oncology quality and 

safety considerations in low-resource settings: A medical physics 

perspective. Seminars in radiation oncology,  

van Leeuwen, K. G., Schalekamp, S., Rutten, M. J., van Ginneken, B., & de 

Rooij, M. (2021). Artificial intelligence in radiology: 100 

commercially available products and their scientific evidence. 

European radiology, 31, 3797-3804.  

van Vliet, R., Ebben, R., Diets, N., Pelgrim, T., Loef, J., & Vloet, L. (2020). 

Nurse practitioners and physician assistants working in 

ambulance care: a systematic review. F1000Research, 9.  

Zanca, F., Avanzo, M., Colgan, N., Crijns, W., Guidi, G., Hernandez-Giron, 

I., . . . Russo, P. (2021). Focus issue: Artificial intelligence in 

medical physics. Physica Medica: European Journal of Medical 

Physics, 83, 287-291.  

Zealley, I. A., & Chakraverty, S. (2010). The role of interventional radiology 

in trauma. BMJ, 340.  

 


