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Abstract 

Radiological tools are irreplaceable in prehospital care, are indispensable for immediate 
diagnosis, and efficiently control 
'pipeline screening protocols' in prehospital settings using imaging modalities, radiation safety 
measures, and protocol adherence as its key focus areas. Underpinning this review with the 
literature review findings, evidence, and statistics extends to the significance of both strong and 
weak points of the present practices. Fellow, the guide includes a set of recommendations to 
foster radiological protocols that work towards the best possible ca
within the prehospital environment. Healthcare institutions can rise to the challenge of 
developing high-quality and objective radiological protocols by actively taking on three selected 

AllthearticlespublishedbyChelonian Conservation and BiologyarelicensedunderaCreativeCommonsAttribution
InternationalLicenseBasedonaworkathttps://www.acgpublishing.com/ 

Chelonian Conservation And Biology 
 

(2022) | https://www.acgpublishing.com/ | ISSN - 1071-8443 

DOI:doi.org/10.18011/2022.04(1) 800-814 

COMPREHENSIVE REVIEW OF RADIOLOGICAL PROTOCOLS IN PREHOSPITAL 
CARE IN ASSESSING IMAGING MODALITIES, RADIATION SAFETY, AND 

PROTOCOL ADHERENCE 

 
ABDULLAH SAMIR ABU AL-SAFA 

Ministry of Health, Saudi Arabia 
aabaalsfa@.moh.gov.sa 

 
MAJED BADER ALMUTAIRI 
Ministry of Health, Saudi Arabia 

majed.q195@gmail.com 
 

AFRAH HAMDAN ALMUTAIRI 
Ministry of Health, Saudi Arabia 

Afrahalshatri@hotmail.com 
 

HAMED BADER M ALMUTAIRI 
Ministry of Health, Saudi Arabia 

mut.hamed@gmail.com 
 

MAZEN JAZI ALHUMIREEN 
Ministry of Health, Saudi Arabia 

malhumireen@moh.gov.sa 
 

MARIAM ADAL ALENAZI 
Ministry of Health, Saudi Arabia 

Maadalonazi@moh.gov.sa 

Radiological tools are irreplaceable in prehospital care, are indispensable for immediate 
diagnosis, and efficiently control illnesses and injuries. This comprehensive appraisal looks at 
'pipeline screening protocols' in prehospital settings using imaging modalities, radiation safety 
measures, and protocol adherence as its key focus areas. Underpinning this review with the 

ature review findings, evidence, and statistics extends to the significance of both strong and 
weak points of the present practices. Fellow, the guide includes a set of recommendations to 
foster radiological protocols that work towards the best possible care and safety of patients 
within the prehospital environment. Healthcare institutions can rise to the challenge of 

quality and objective radiological protocols by actively taking on three selected 
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'pipeline screening protocols' in prehospital settings using imaging modalities, radiation safety 
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elements, namely protocol standardization, radiation safety training, and communication, to 
improve overall patient care and protect the health of patients and healthcare workers. 

Keywords: radiological protocols, prehospital care, imaging modalities, radiation protection, 
compliance with protocols.  

Introduction 

Radiological examinations are a vital diagnostic and therapeutic addition in prehospital care 
settings. Emergency services professionals extensively use various imaging modalities to ensure 
their effectiveness in a wide range of situations, including accidents where the injury has to be 
assessed or on occasions when a medical condition is believed to be present (Rhee et. al 2020). 
Conversely, the optimal implementation of the radiological scheme consists of several factors, 
e.g., modalities used, radiation safety, differential diagnosis, and concurrence with accepted 
protocols. 

This wide-ranging review will scrutinize the radiological protocols in first-aid services, 
emphasizing equipment and implementing safety measures and compliance. Radiological 
imaging plays a crucial role in emergency management; therefore, the pros and cons of current 
systems need to be examined. This review uses the literature synthesis technique, combined 
empirical evidence, and data analysis; it, therefore, provides invaluable insights into the 
effectiveness and limitations of imaging protocols in the prehospital setting. 

The review emphasizes the importance of image selection modalities that fit into a prehospital 
environment, stringent radiation safety procedures, and, most importantly, always adhering to the 
established protocols. By identifying the strengths and weaknesses of the current practices, this 
review was conducted to provide the team with actionable recommendations to help improve 
radiological protocols for prehospital care sites. This review follows a holistic approach, 
whereby it has been performed as a literature review, empirical analysis, and data analysis, all of 
which aim to contribute to the technological advancement of radiological practices in prehospital 
care, thereby improving patient outcomes and safety(Lynham et. al 2022). 

Literature Review 

Radiological imaging is one of the most essential procedures in prehospital care, and it provides 
fast diagnostics and treatment for injuries and medical conditions by EMS. The imaging 
modalities available in these settings are for various purposes, some having better sensitivities 
than others. Knowing the strong and weak sides of these modalities cannot be avoided. It is of 
great importance for their practical application in prehospital care(Allen et.,al 2023). 

X-rays are one of the most critical imaging modalities extensively used in the field due to their 
portability and availability on demand. The ability to identify and remove fractures and lung 
collapses is essential for EMS. Providing such information within a short time frame gives the 
EMS the information it requires to decide the best course of action. The organization of a system 
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that benefits the process of getting X-ray images instantly at the incident's venue boosts the 
process's efficiency. It enhances the level of care that is provided for the patients. 

Ultrasound is also a very efficient tool in first aid, and it allows us to do some accurate imaging 
that is available to us, which is particularly important in cases of abdominal trauma and 
procedures. Ultrasound machines are portable, and bringing them to the site of an accident would 
enable the EMS crew to execute fast and quality assessments and interventions(Allen et.,al 
2023). Further, the fact that ultrasound imaging gives clear, non-invasive pictures in the absence 
of exposure to radiation makes it a healthy option for certain patients. 

A computed tomography (CT) scan is a diagnostic procedure that gives a wealth of structural 
information. It is a very effective procedure widely employed for diagnosing an extensive range 
of injuries and diseases. Although it has its place in on-site first responder applications, logistics 
such as being frequently out of supply and the difficulties of transporting patients prevent its 
widespread use. CT scans normally operate in hospitals where patients need to go to the 
scanners. The hospital settings require the transport of patients to these facilities for imaging 
studies. Hence, they cannot happen in real-time or in remote or austere settings due to technical 
constraints. 

Alongside the scrutiny of functional imaging modalities, radiation safety must be regarded as one 
of the main factors in ensuring the use of prehospital radiology. The staff of EMS should only 
expose the patient and himself to the minimum radiation doses while collecting diagnostic 
images. One of the most essential actions in radiation safety protocols is using lead aprons and 
collimation to ensure the safety of the person exposed to ionizing radiation. Radiation safety 
education and training must be part of the curriculum for all emergency medics in the 
radiological field since health hazards are a concern(Allen et.,al 2023. 

Radiological imaging in prehospital care can be evaluated by referring to two standard 
parameters: Protocol conformity, which is one of them and leads to the success of radiological 
imaging in prehospital care. Complying with the tests exactly is essential for paramedics. This 
means they have to do everything right, starting from the test order, the registrations, and then 
the interpretation of the results, to offer the best service for radiology studies. The hospitalization 
process is only complete if followed appropriately in the destination facilities. For example, if 
the patient needs a different diagnostic strategy or more complex treatment, its transfer will be 
smoothed out, and they will have the best continuation of care. 

Methods 

The purpose is to identify an evaluation model that will incorporate methods from both literature 
reviews and empirical data analyses—two critical factors in assessing radiological procedures in 
prehospital care. That is to say, the primary search technique was to ensure that database search 
tools such as PubMed, Scopus, and Google Scholar provided valuable data for the topic under 
investigation. Besides this, professional organizations such as NAEM (National Association of 
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Emergency Medical Technicians) and ACR (American College of Radiology) surfed online. 
Keeping in mind that relevant search keywords are "prehospital care," "radiological protocols," 
"imaging modalities," "radiation safety," and "protocol adherence," I established the search 
strategy. 

It is not limited to the local authority's history; thorough research into scientific literature 
published over the last decade is also completed. Sources from PubMed, EMBASE, and Medline 
are included, along with systematic reviews, meta-analyses, and clinical practice guidelines 
relating to prehospital care radiological protocols. The selection criteria adopted publications that 
scrutinized aspects of different modalities of imaging, the safety of radiation, and the morality of 
protocols followed by the EMS(Cunha et. al 2023). 

After finding relevant publications and acceptable information, it was processed to determine the 
problems, trends, and best practices relating to radiological guidelines for prehospital settings. 
The data from the studies included the effectiveness and safety of different imaging modalities 
and the conformity of radiation safety protocols to the protocols established. 

Quantitative information, such as protocol adherence and the exposure levels of radiations, were 
summarized using descriptive statistics, and qualitative data, such as challenges encountered and 
recommended proposals, was synthesized thematically. Descriptive analytics succeeded in 
identifying imitations of the same method in the prediction of diverse settings and regions. 

Empirical information from the surveys or the system analysis of prehospital care gets combined 
in the study with the implementation of and outcomes of radiological protocols. These 
experiential findings catapulted a proper comprehension of the real-world situation in which 
protocols are being applied and subsequently affect patients' care and safety. 

Conducting a literature review and empirical research provided me with the background to 
access the radiological protocols used for out-of-hospital care, helping me to evaluate them, 
determine their strong and weak spots, and notice the areas for development. This review is 
aimed at deconstructing already available evidence that can provide valuable and actionable 
suggestions to improve radiological practices in prehospital settings, improving patients' 
outcomes and safety during emergency conditions. 

Results and Findings 

Imaging Modalities in Prehospital Care 

Radiological protocols used in emergency medical services heavily depend on imaging 
techniques such as X-rays, ultrasound, and computed tomography (CT) scans to diagnose 
injuries and medical issues as quickly as possible. Every method brings in separate favors and in 
capabilities, and how fitting that some work better for others. 

Portability and a fast acquisition application are why X-rays are frequently employed in 
prehospital settings. The imagery they give plays an irreplaceable role in X-ray examinations for 



Chelonian Conservation and 
Biologyhttps://www.acgpublishing.com/ 

804 COMPREHENSIVE REVIEW OF RADIOLOGICAL PROTOCOLS IN PREHOSPITAL CARE IN ASSESSING IMAGING MODALITIES, RADIATION SAFETY, 
AND PROTOCOL ADHERENCE 

 

 

finding fractures, collapsed lungs, and other factors that could be life-threatening. EMS 
personnel cannot afford the luxury of travelling to a clinical facility when they acquire 
immediate diagnostic images using portable devices right at the scene of an occurrence. The 
speed of X-ray results yields snappier decision-making and better treatment paths, which results 
in better treatment for the patients. 

The ultrasound device is one more critical technical tool that cannot be left out when making 
pronouncements on prehospital activities, and we cannot forget its use in abdomen trauma and 
guiding the procedure. The unique advantage of this device is that it can capture in real-time, 
which allows the EMS team to carry out an enhanced patient assessment quickly without the risk 
of nano sum. Besides, ultrasound equipment can be compact and convenient and is used in 
critical cases when one needs immediate diagnostics to act quickly with the patient’s condition. 

CT is the most helpful way for doctors to find out what medical causes the symptoms. No other 
brand in the broad imaging area surpasses it with the amount of data and accuracy it 
accommodates. It can detect every kind of injury or condition in the body. Although its 
applicability is restricted in the transportation issue due to a problem in the acquisition and 
supply of the prehospital area, CT scanners are either hospital buildings or standalone facilities. 
The phrase means patients are sent to such clinics for radiographic imaging. It removes CT scans 
from the competence of direct diagnosis due to the insufficient period and still centers on such 
areas as warfare, mining, and drilling operations remotely from the main territory. 

Radiation Safety Measures 

Preeminent radiation safety requires prehospital radiology, where victims and EMS members get 
as little radiation as possible. Adherence to bombarding sides with ionizing radiation protocols is 
generally obligatory to minimize these risks. The EMS personnel should isolate the patient with 
lead aprons and collimation and forbid repeat radiation exposures for the safety of the EMS 
employees. 

Effective Protocol Adherence 

Complying with protocol is fundamental to applying radiology imaging correctly in the 
prehospital setting. EMS officers should adhere to the already existing protocols through which 
emergency radiological studies, procedures, and interpretation of laboratory findings are ordered, 
conducted, and executed. Therefore, standard and appropriate care delivery is ensured. However, 
proper communication between receiving facilities should also be prioritized to guarantee a 
smooth clinical experience for patients referred for radiology imaging (Vassileva et. al 2022). 
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Figure 1: Funding for Creating and Spreading Priority of Modalities Used in Prehospital 
Care. 

 

(Bilal et. al 2023). 

Table 1: Advantages and Drawbacks of Imaging Modalities in Prehospital Care: A 
Comparative Perspective 

Imaging Modality Advantages Drawbacks 
X-Ray - Provides rapid imaging for 

detecting fractures and assessing 
trauma 

- Limited portability may hinder use in 
prehospital settings 

CT Scan - Offers detailed imaging of 
internal structures for diagnosing 
internal injuries 

- Requires specialized equipment and 
trained personnel, not feasible for all 
prehospital settings 

Ultrasound - Portable and versatile imaging 
tool suitable for various conditions 

- Operator-dependent; requires specific 
training for accurate interpretation 

MRI - Offers high-resolution imaging 
for detailed anatomical assessment 

- Not feasible for use in prehospital 
settings due to size, complexity, and 
need for specialized facilities 

Point-of-Care 
Ultrasound 
(POCUS) 

- Provides rapid, real-time 
imaging at the bedside for 
immediate diagnostic assessment 

- Limited in-depth imaging compared to 
traditional ultrasound; may not replace 
comprehensive imaging studies 

 

This table provides a comparative perspective on the advantages and drawbacks of different 
imaging modalities in prehospital care. It highlights key features of each modality, including 
their portability, imaging capabilities, and limitations. 
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Figure 2: Conformity to Safe Guidelines for Radiation within the Ambulance Service 
Personnel 

 

(Vengidasamy et. al 2024).  

Table 2: Brief Outline of Radiation Safety Protocols in Prehospital Radiology 

Protocol Description 
Personal Protective 
Equipment (PPE) 

- Use of lead aprons, thyroid shields, and lead gloves to 
minimize radiation exposure to personnel 

Distance - Maintain a safe distance from the radiation source 
whenever possible 

Time - Minimize the time spent in close proximity to the radiation 
source 

Shielding - Use of lead shielding barriers to reduce scatter radiation in 
the environment 

Communication - Clear communication among team members regarding 
radiation safety protocols 

Training and Education - Ensure all personnel receive training on radiation safety 
practices and protocols 

Figure 3 Compliance with EMS Personnel Protocol Regulation in Prehospital Radiology 

 

(Aderinto et. al 2023). 
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The supporting charts, tables, and pictures compile informational displays of the salient details of 
imaging modalities, radiation safety procedures, and protocol conduct. These aids clear the 
interpretation of these steps' consequences and enhance the numerical comparisons necessary for 
gaining valuable insights across various radiological procedures in the prehospital care business. 

Discussion 

The report highlights the significance of including the most efficient radiological protocols in 
prehospital care. Radiological tools—X-rays, ultrasound, and CT scans—are the most reliable 
modalities used to diagnose injuries and medical conditions in emergencies. Nevertheless, 
several obstacles to adopting these technologies must be resolved since effective and safe use 
methods are the priority. 

Imaging Modalities and Diagnostic Utility 

It was realized that all imaging modalities had some distinguishing features and drawbacks; thus, 
they each have specific applications in prehospital care. X-rays or other forms of radiographs 
have the enormous advantage that they can be performed near the incident site, and they are 
highly suitable for assessing fractures, especially in the bones of the upper limb and 
pneumothorax. Among the examination methods, ultrasound, a useful real-time diagnostic 
imaging modality, is very salient for evaluating abdominal trauma and guiding procedures. CT 
scans, on the other hand, provide anatomical detail but might need more availability relative to 
X-rays and might have transport problems. 

A diagnostic benefit of these imaging methods exists, but challenges such as equipment 
availability, transportability, and accessibility to specialized facilities may slow their timely 
utilization in prehospital care. EMS agencies should secure the needed imaging diagnostic 
equipment and the appropriate facility for that or look for creative and alternative solutions, such 
as mobile imaging units, which should be pointed out to fight against these crises and enhance 
imaging capabilities in emergencies (Henderson et. al 2022). 

Radiation Safety 

A critical feature of the research findings is the importance of quick radiological safety steps. 
The guideline requires EMS personnel to follow radiation safety procedures stringently to reduce 
both patients' and personnel's exposure to radiation to a minimum. This incorporates wearing the 
lead aprons, collimation, and controlling repeat exposures to help with the risk of radiation-
related reactions as much as possible. 

Radiation safety may be under great stress due to the choice of putting the priority of this 
department on it while enforcing compliance with all regulations becomes the most challenging 
task in the dynamic and unpredictable prehospital care environment. Radiation safety training 
and further education of EMS staff legislation dictate that personnel be aware of their 
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surroundings and educated on the protocols to ensure adherence. Furthermore, the utilization of 
the devices that are used for monitoring radiation dosage and detecting its levels can help in 
continuous radiation monitoring and the safe maintenance of operational standards. 

Protocol Adherence and Standardization 

Implementing protocols for this serves as the core stone for the efficiency of radiological 
imaging in responding to a medical emergency. EMS doctors need to adhere to the prescribed 
standards of ordering and conducting radiological studies and interpreting the results to ensure 
that standardized and suitable treatment delivery is obtained. Furthermore, establishing a line of 
communication with receiving facilities is of great necessity following the provision of 
radiological imaging services. This is to ensure that there is seamless continuity of care for 
patients as well as proper follow-up(Richardson et. al 2023). 

Compliance with protocol demands tremendous talent to navigate the dynamic and pressure-
driven prehospital setting. EMS agencies should articulate a training manual for all personnel, 
including regular oversight and checks against existing standards to ensure that correct 
procedures are followed and a uniform approach is sustained. Adopting standard procedures in 
diverse EMS agencies and regions is another crucial block that brings interoperability between 
parties and facilitates coordination of care for patients who require radiological imaging in 
prehospital settings. 

Idealizing radiological processes in prehospital applications includes a multi-dimensional 
approach engaging issues around imaging techniques, exposure safety, and protocol compliance. 
Through the implication of triage methodologies to enhance diagnostic accuracy, ensure 
radiation safety, and avoid protocol noncompliance, the EMS agencies can deliver satisfactory 
results to the patient regarding emergency interventions. The cooperation amongst EMS 
authorities, radiologists, and other medical management personnel lies in pushing the limits of 
prehospital radiology and ensuring established best practices(Ilyas & Arif). 

Radiological protocols have now been placed at the center of prehospital care, allowing EMS 
staff to evaluate and treat medical emergency cases properly. As seen in this review, improving 
imaging techniques and radiation safety and strictly implementing protocols are critical areas to 
be addressed to maximize the radiological protocol subject to the prehospital. These crucial areas 
are addressed, and improved patient well-being and emergency conditions are possible. 

Optimizing Imaging Modalities 

The review gives insight into the role of imaging modality improvement, which is one of the 
main conclusions made during the review. Every modality, either chest x-rays, ultrasounds, or 
CT scans, has its specifications, such as advantages and limitations, which must be considered 
for a particular partner to be selected in the given case. Agencies of EMS should secure 
accessibility to imaging tools and facilities or perhaps discover alternative solutions, such as 
mobile imaging units, to escalate diagnostic capabilities under challenging circumstances. the 
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latest imaging technology in the field should be introduced, like portable ultrasound machines 
and teleradiology, which are relevant to getting a better and more accurate diagnosis on scene. 

Ensuring Radiation Safety 

This further emphasized the significance of radiation protection in emergency medical imaging. 
EMS staff should follow the standardized radiation protection process to the extent of radiation 
inpatients and themselves. Therefore, optical attenuation, collimation, and minimization of repeat 
dozens of radiation exposures are necessary to decrease the chance of developing radiation-
related adherents. In meeting with the workers, the EMS agencies should address the radiation 
safety guidelines issue by prioritizing their radiation safety training and education. Moreover, 
there is the option of installing radiation dosimeters or any devices capable of monitoring 
radiation exposure levels and sticking to safety protocols (Wei & Dewji 2024). 

Promoting Protocol Adherence 

 

Protocol compliance is essentially for the flawless manipulation of radiologic cases in 
prehospital care management. The EMS personnel must adhere to the institutional protocols that 
govern the ordering, performing, and interpreting of radiological studies since this is necessary 
for standardization and proper care delivery. Efficient interaction with fellow clinics is also 
essential to ensure that patients undergoing radiological image examinations get a smooth 
referral and holistic attention. To achieve this protocol adhesion by EMS agencies, it is crucial to 
implement robust training, quality measures, and standardization of procedures across agencies 
and regions. 

Recommendations for Improvement 

Based on the findings of this review, several recommendations can be made to enhance 
radiological protocols in prehospital care: Based on the findings of this review, several 
recommendations can be made to strengthen radiological protocols in prehospital care: 

 Standardization of Protocols: EMS agencies must strive to standardize radiological 
protocols across different agencies within regions in the easiest way for operators to get 
accustomed to utilizing different protocols in different situations. 

 Training on Radiation Safety: Wide-scale education programs are recommended as an 
element of the strategic plan. This will ensure that all emergency services personnel 
understand the importance of radiation safety and follow the laid-down safety procedures. 

 Utilization of Advanced Imaging Technology: EMS departments should examine their 
options for adopting highly sophisticated devices, such as portable ultrasound units and 
teleradiology, to hone their capabilities to diagnose problems in the field. 



Chelonian Conservation and 
Biologyhttps://www.acgpublishing.com/ 

810 COMPREHENSIVE REVIEW OF RADIOLOGICAL PROTOCOLS IN PREHOSPITAL CARE IN ASSESSING IMAGING MODALITIES, RADIATION SAFETY, 
AND PROTOCOL ADHERENCE 

 

 

 Fostering Communication: Active communication between paramedic services and 
receiving facilities is a priority to ensure proper transfer of care for the patients who 
would have radiological imaging performed(Brière et. al 2023). 

By implementing these procedures, EMS agencies can increase the overall effectiveness and 
safety of radiological work in prehospital care, which directly translates into improved patient 
outcomes and more robust response capabilities for emergency services. 
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