Saudi J. Med. Pub. Health Vol. 1, No. 1, pp 428-436 (2024)

s Saudi Journal of Medicine and Public Health

(3

https://doi.org/10.64483/jmph-145
SJMPH be.froL.ord e

https://saudijmph.com/index.php/pub

The Central Role of the Radiology Nurse in Ensuring Safe Administration and Handling
of Contrast Media: Systematic Review

Yasser Said Alzahrani® , Zainab Abdullah Saleh Albishi®, Majeb Mubark Aldosari®, Zahra Ahmed Aysh
Alsmaeil®, Ahmed Ibrahim Ibrahim Jarrah®, Haya Saad Said Aldossari®, Abdullah Hamood Alazmy®),
Ibtesam Ali Alwan®, Majed Kasab Shiman Alanazi®, Mody Nasser Alkhamiss®, Latifa Abdullah Al-
Jouraid®, Abdullah Fahad Alntaifat?, Sawsan Hussain Mohammed Alawad®V

W Al-Sulayyil General Hospital, Ministry of Health , Saudi Arabia

@ Prince Sultan Health Centre, Ministry of Health , Saudi Arabia

®King Fahad Hospital-Aljaber Kidney Center, Ministry of Health , Saudi Arabia
“Al-Harth General Hospital, Ministry of Health , Saudi Arabia

()King Khalid Hospital In Al Kharj, Ministry of Health , Saudi Arabia

®Nafi General Hospital, Ministry of Health , Saudi Arabia

7 Alsuwedi Primary Health Center, Ministry of Health , Saudi Arabia

® Rumah Hospital, Ministry of Health , Saudi Arabia

©OAlhair Phc, Ministry of Health , Saudi Arabia

A0)Ministry of Health , Saudi Arabia

DMaternity and Chidren Hospital Alahsa, Ministry of Health , Saudi Arabia

Abstract

Background: Contrast media administration is a pillar of current diagnostic and interventional radiology to maximize image
quality and diagnostic information. It is associated with a variety of risks, from harmless side effects to life-threatening
emergencies. Within the multimodal imaging team, the radiology nurse has evolved into a pivotal player, acting as the patient
safety key throughout the periprocedural path.

Aim: This systematic review claims to synthesize available evidence and formulate guidelines to outline the radiology nurse's
multifaceted role in the safe administration and management of contrast media. It claims to write about the underlying tasks that
define this role and highlight the nurse's vital role in minimizing risk and improving patient outcomes.

Methods: A systematic integration and synthesis of evidence from a wide range of peer-reviewed literature, including
professional guidelines from associations such as the American College of Radiology and the European Society of Urogenital
Radiology, was conducted. The review systematically reviews the evidence-based practices that apply to each aspect of the role
of the radiology nurse.

Results: The review details and summarizes the key responsibilities of the radiology nurse, which form a cohesive framework
for maintaining patient safety. They include pre-procedure patient evaluation and screening, knowledge of pharmacology related
to contrast medium administration, application of accurate administration methods, careful patient monitoring, and management
of emergent adverse effects. Additionally, the results highlight the nurse's key roles of patient education, advocacy, and
facilitating a culture of safety and interprofessional communication within the radiology department.

Conclusion: The radiology nurse is crucial to effective and safe administration of contrast media. Expertise from the initial risk
assessment and prevention all the way to emergency handling by the radiology nurse significantly decreases the intrinsic risks
of contrast administration. By guaranteeing safety measures are being obeyed and patient care is being considered as a whole,
the radiology nurse is part of the successful patient outcomes in modern radiological practice.

Keywords: Radiology Nurse, Contrast Media, Patient Safety, Adverse Reactions, Contrast-Induced Nephropathy,
Extravasation, Pre-Procedural Screening, Emergency Management, Interprofessional Collaboration, Guidelines..

1. Introduction enhance contrast between anatomical structures or
Diagnostic and interventional radiology has pathological tissues on radiographic images (Brant &
undergone a revolution in recent decades and has Helms, 2007). Application of CM, including iodinated
become an essential component of modern medicine. contrast media (ICM) for computed tomography (CT)
In the center of this change is intravascular contrast and fluoroscopy, and gadolinium-based contrast
media (CM), or drug agents administered to patients to agents (GBCA) for magnetic resonance imaging
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(MRI), has increased exponentially over the years,
with millions of doses being administered yearly
worldwide (Davenport et al., 2020).

Despite being safe in the majority of
instances, the application of CM is a medical
intervention with intrinsic risks. These range from
mild, self-limited reactions to severe, life-threatening
emergencies such as anaphylactoid reactions, contrast-
induced nephropathy (CIN), or extensive tissue
damage caused by extravasation (Khan et al., 2023;
Behzadi et al., 2018). The patients presenting to
radiology units are also increasingly complex, with
more comorbidities such as renal impairment,
diabetes, heart failure, and multiple allergies, all
serving to enhance the burden of risk for CM injection
(Wang et al., 2008).

To meet these needs, the radiology nurse
professional role has shifted from the periphery of an
assistant to a central imaging team member. The
radiology nurse is an advanced knowledge and skill
registered nurse in the practice of patient care in the
radiology environment (Lehmann, 2019). Their
expertise is at the core of directing the entire patient
pathway, from pre-procedure assessment to post-
procedure care, with an ongoing focus on risk
minimization and patient safety.

This review aims to provide a comprehensive
discussion of guidelines and evidence-based practice
that define the position of the radiology nurse in the
safe handling and administration of contrast media.
Through the combination of literature today and
professional standards, this review will sanctify the
radiology nurse as a pre-eminent protector through
whom the diagnostic benefits of contrast media are
achieved at the lowest possible risk to the patient.
Pre-Procedural Patient Evaluation and Risk
Stratification

The contrast media safe use is not a process
beginning in the exam room but during the meticulous
pre-procedural period, a phase extensively organized
and executed by the radiology nurse. This is an
important phase for risk identification and prevention,
whereby formal and systematic assessment is the
optimal method of evading adverse events (Werthman,
2019). The contribution of the nurse in this sector is
three-fold, beginning with a thorough history-taking
that serves as the foundation for patient safety. The
most crucial is a comprehensive allergy history, with
specific attention to any past allergic or anaphylactic
reactions to medication, food, or airborne allergens.
Perhaps most critical is a past reaction to the contrast
medium itself, which is the single largest risk factor
for a future reaction, increasing the risk by 3 to 5-fold,
and this must be documented carefully regarding the
type, severity, and management needed of the reaction
(Brockow, 2021).

Simultaneously, the nurse must conduct a
comprehensive renal function test to identify patients
at risk of Contrast-Induced Nephropathy (CIN) or, in
the case of using MRI, Nephrogenic Systemic Fibrosis
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(NSF). This entails requesting a history of chronic
kidney disease, diabetes mellitus, hypertension, heart
failure, dehydration, and concomitant use of
nephrotoxic drugs such as metformin and NSAIDs
(Mehran & Nikolsky, 2006; Petrov et al., 2022). In
accordance with established standards of the
American College of Radiology (ACR) and European
Society of Urogenital Radiology (ESUR), the nurse
determines an estimated Glomerular Filtration Rate
(eGFR) in each at-risk patient prior to the
administration of iodinated contrast media (ACR,
2021; ESUR, 2022).

In addition to renal function and allergy, the
question includes the cardiovascular and respiratory
systems. These conditions are significant to identify
because they have the potential to either exacerbate the
contrast injection-induced physiological stress or
mimic the presentation of a severe adverse reaction (de
Santa Maria et al., 2023). Reviewing all of the
medications present, including herbal supplements
and over-the-counter medications, is also of great
importance. The nurse is especially vigilant with beta-
blockers, which will mask the tachycardic reaction
typical of an anaphylactic reaction and render it more
refractory to conventional therapy with epinephrine,
and with metformin, which requires specific
withholding and re-initiation strategies post-procedure
to prevent the rare but serious complication of lactic
acidosis (ACR, 2021).

This data collection is augmented by a
focused physical and psychosocial assessment. The
nurse evaluates locations for intravenous (V) access
for appropriateness, takes baseline vital signs to have
a valuable point of reference during the procedure, and
determines physical limitations. Furthermore, the
nurse evaluates the patient's level of anxiety and
knowledge regarding the impending procedure. This
psychosocial assessment is clinically relevant, since
anxious patients are more likely to experience
vasovagal responses, whose symptoms, such as
bradycardia and hypotension, may be mistaken for
more severe side effects; timely communication and
reassurance can greatly enhance patient compliance
and satisfaction (Thim et al., 2022). The radiology
nurse also has an irreplaceable role in informed
consent. Though the radiologist has the final say
regarding the medical benefits and risks, the nurse has
a patient advocate role, ensuring the information is
indeed understood, all questions are answered, and the
consent is informed and voluntary, hence upholding
the ethical integrity of the procedure (Doudenkova &
Bélisle Pipon, 2016).

Summarizing this comprehensive review, the
radiology nurse then stratifies the patient's overall risk
and collaborates directly with the radiologist in
implementing individualized measures of prevention.
For those patients with a history of acute contrast
media reaction, this involves coordinating and
administering a premedication regimen involving
corticosteroids and antihistamines, as briefly outlined
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in ACR guidelines, typically administered 13 and 7
hours prior to the procedure (ACR, 2021). For those
patients found to have renal impairment, the nurse
coordinates and regularly administers pre-emptive
hydration protocols, oral or 1V, which is the most
evidence-based intervention for avoiding Contrast-
Induced Nephropathy (Kaliyaperumal et al., 2023;
Murugan et al., 2023). In doing so, the radiology nurse
takes raw patient data and translates it into a living and
active safety plan, essentially setting the stage for a
safe and effective imaging study. Figure 1 illustrates
the radiology nurse’s role in risk assessment and

preparation.

Figure 1: Pre-Procedural Patient Safety Workflow
Pharmacologic Understanding of Contrast Media

A deep and complex understanding of the
pharmacologic characteristics of the various contrast
media is a fundamental pillar of the radiology nurse's
knowledge, directly informing each aspect of their
clinical practice, ranging from decision-making and
monitoring to rescue. It begins with an understanding
of the contrasting classes of contrast media. lodinated
Contrast Media (ICM), used in computed tomography
(CT), fluoroscopy, and angiography, are generally
classified according to their osmolality relative to
blood plasma. High-Osmolar Contrast Media
(HOCM) are 5-8 times more osmolal than blood and
are older compounds no longer widely used for
intravascular administration since they are strongly
associated with a higher risk of adverse reactions.
Low-Osmolar Contrast Media (LOCM) with 2-3 times
blood osmolality are the current practice standard,
providing significantly improved safety against
nephrotoxicity and allergic-like responses. Iso-
Osmolar Contrast Media (IOCM) with matching
osmolality to blood are reserved for specific high-risk
cases, such as cardiac and renal angiography in
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vulnerable patients (Davenport et al., 2020; Zamora &
Castillo, 2017). For Magnetic Resonance Imaging
(MRI), Gadolinium-Based Contrast Agents (GBCA)
are used, and the nurse should recognize the
significant distinction between linear and macrocyclic
agents. Macrocyclic agents are more stable
chemically, which is concerning a significantly
reduced risk of causing Nephrogenic Systemic
Fibrosis (NSF) in patients with extremely impaired
renal function, which determines the selection of agent
in such at-risk patients (ESUR, 2022).

The radiology nurse is aware beyond simple
categorization to the physiologic effects and inherent
toxicity of these drugs. When given intravenously,
contrast medium creates a massive osmotic load, with
predictable physiological consequences such as
peripheral vasodilation, transient increase in cardiac
output, and sensation of heat or flushing; knowledge
of the expected effects is the basis for the nurse to be
able to distinguish them confidently from the early
manifestations of an abnormal adverse effect
(Aggarwal, 2023). These are the primary mechanisms
of toxicity: chemotoxicity, the direct irritant effect of
the contrast molecule itself on tissues and organs;
osmotoxicity, relating to the damage which
hyperosmolar solutions can inflict on endothelial cells
and red cells; and viscosity, a physical property that
governs flow dynamics. Higher viscosity agents
require the use of larger-bore IV catheters and create
higher injection pressures and, therefore, contribute
directly to the mechanical risk of extravasation
(Lightfoot et al., 2009). All this pharmacologic
knowledge base ultimately allows the radiology nurse
to be able to anticipate possible complications, make
rational decisions about equipment selection, and
provide patients and peers with rational, evidence-
based justifications.

Safe Preparation, Handling, and Administration
Techniques

The actual procedure of producing and
administering contrast media is a high-risk process
that needs precise adherence to aseptic technique and
stringent safety measures, where the radiology nurse
stands as the key professional who guarantees that
standards are always maintained. Preparation is
governed by meticulous attention to detail. The nurse
must ensure the appropriate contrast agent, its
concentration, volume, and expiration date against the
physician's order, a necessary step in averting
medication errors (Hecht et al., 2006). This is followed
by the use of contrast media from sterile syringes and
strict aseptic technique to prevent microbial
contamination. Besides, the nurse should also possess
a good understanding of the incompatibility of drugs
so they recognize that contrast media should never be
used in conjunction with other drugs in the same
syringe or IV line since precipitation and
crystallization are extremely probable (SRNA, 2022).
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Vascular access management is likely one of
the most personal and significant responsibilities of
the radiology nurse in this context. Proper IV access is
paramount to the success of the study and to
complication avoidance. The nurse performs a
competent venous system assessment, selecting a vein
based on size, integrity, and location. The most
favorable sites are the antecubital fossa or large
forearm vein and offer consistent blood flow and are
less likely to shift. Conversely, dorsal hand veins or
veins around mobile joints are considered inferior due
to their smaller size and higher chances of related
contrast extravasation (Ding et al., 2018). The nurse
then selects an appropriately sized 1V catheter—
typically an 18- or 20-gauge for power-injected CT
studies to permit high flow rates—secures it firmly to
the patient's skin, and gives a final definitive saline
flush to test patency, observing for resistance,
swelling, or patient distress, an extremely important
final test before going on.

The actual process of delivering contrast
media is a technical procedure, increasingly mastered
with automated power injectors. The radiology nurse
must be completely trained on the use, programming,
and safety features of such machines. This involves
accurately setting the parameters of injection—flow
rate (in mL/sec), total volume (in mL), and pressure

limit—tailored to the appropriate protocol and patient
vasculature. One of the non-negotiable safety
precautions is that all connections within the
laboratory between the IV catheter, syringe, and
tubing are Luer-lock fittings, which are mandatory to
prevent catastrophic disconnection from the high
pressures generated from the injector (Wang et al.,
2017). One aspect of the administration procedure is
foresight in talking to the patient. The nurse
administers the injection just before and then prepares
the patient for the very normal sensations that they will
be experiencing, which are a flush of heat, a metallic
taste in the mouth, or a fleeting sensation of having wet
themselves. This basic act of teaching is an extremely
effective risk-reduction measure, since it reduces
patients' anxiety levels substantially and prevents the
abrupt, startled response that is a common cause of IV
dislodgement and contrast extravasation (Werthman et
al., 2021). Through this combination of technical
competence, planning, and  compassionate
communication, the radiology nurse renders the
physical administration of contrast media as secure as
possible (Table 1). Figure 2 summarizes the essential
pharmacologic principles guiding the safe use of
contrast media in radiology

Table 1: Key Steps for Safe Contrast Media Administration by the Radiology Nurse

Phase Key Nursing Action Rationale
Pre- Perform comprehensive patient assessment To identify risk factors and stratify patient for
Procedural (allergies, renal function, medications). adverse events.
Verify informed consent is obtained and To uphold ethical standards and ensure
understood. patient autonomy.
Obtain and document baseline vital signs. To provide a comparison for intra- and post-
procedural monitoring.
Establish patent 1V access with appropriate  To ensure reliable venous access for injection
gauge catheter. and minimize extravasation risk.
Intra- Confirm correct patient, contrast agent, and To prevent medication errors.
Procedural dose using two patient identifiers.
Use Luer-lock connections on all syringe and  To prevent disconnection under high pressure
tubing attachments. from power injectors.
Educate the patient on expected sensations To minimize anxiety and prevent motion
during injection. artifact or sudden movement.
Maintain direct visual or verbal contact with To allow for immediate recognition of
the patient during injection. adverse reactions or extravasation.
Post- Monitor patient in the department for a period To identify delayed adverse reactions.
Procedural (e.g., 15-30 minutes).

Perform a post-injection site assessment.

To check for signs of delayed extravasation or
phlebitis.

Provide post-procedure discharge
instructions, both verbal and written.

To empower the patient with knowledge of
signs/symptoms to watch for at home.

Ensure accurate and timely documentation of
the entire process.

To create a legal record and facilitate
communication with the care team.

Management and Monitoring of the Patient
During the Procedure

Active and continuous patient monitoring
while and immediately after contrast media
administration is a primary and non-delegable role of
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the radiology nurse. Careful and vigilant monitoring is
the most crucial safety net to allow detection of any
deviation from the expected physiological response at
the earliest moment. The nurse assessment is an active
and thorough process that seeks to catch subtle
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indicators, which might be the beginning of a negative
reaction. This includes systematic examination for
cutaneous findings such as urticaria, flushing, or
pruritus; respiratory findings such as a new cough,
sneezing, nasal congestion, hoarseness, wheezing, or
the sinister finding of stridor indicative of upper
airway compromise; and cardiovascular changes such
as tachycardia, bradycardia (which is characteristic of
a vasovagal response), hypotension, or hypertension.
The nurse also monitors for neurological
manifestations of heightened anxiety, dizziness, or
syncope, subjective complaints by the patient,
including nausea, vomiting, or a feeling of intense
"impending doom,"” which may be an intense
predictive sign of a severe reaction (Bush, 1990).
Presence of the nurse and frequent, competent
monitoring are the important first line of defense in the
radiology suite, allowing for prompt intervention
before a mild, local reaction turns into a severe,
systemic, or life-threatening one.

Contrast Media

lodine- and gadolinium-
based agents

Indications &

Medical imaging !
procedures E—

Potential Risks

Allergic reactions and
nephrotoxicity

Figure 2. The essential pharmacologic principles
guiding the safe use of contrast media in
radiology.

Recognition and Management of Acute Adverse
Reactions

Despite  the  strictest  pre-procedure
prevention practices, unpredictable contrast media
adverse reactions can and do occur. The radiology
nurse must, therefore, possess high levels of
competency in the rapid assessment, grading, and
initial management of such incidents. For seamless
and effective reaction, the entire radiology staff, with
the nurse as a central figure, would require training in
emergency procedures and participate in regular
simulated drills to remain current (SRNA, 2022).

Adverse reactions are typically classified
based on their timing and pathophysiologic
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mechanism. They are acute within one hour of
injection and can be either allergic-like
(anaphylactoid), which are not IgE-mediated but
clinically  resemble  them, or  non-allergic
(chemotoxic), caused by the direct toxic or osmotic
action of the agent. It is of utmost significance to note
that from a clinical management perspective, it is often
not feasible to discriminate between a true IgE-
mediated anaphylactic reaction and an anaphylactoid
reaction; therefore, both are handled in the same
manner with the same level of urgency and
management intervention (Brockow, 2003). Reactions
occur between one hour to seven days post-injection.
These are typically milder and self-limiting,
commonly appearing as cutaneous reactions like a
mild rash but also including nausea, headache, and flu-
like syndrome (ACR, 2021).

During an acute reaction, the radiology nurse
is always the first to respond, in charge of initiating
life-saving actions while simultaneously calling the
radiologist and initiating other medical intervention.
Its management philosophy is firmly rooted in the
ABCs (Airway, Breathing, Circulation) of advanced
life support. For mild reactions, such as minor urticaria
or pruritus, management may consist of simple
observation or administration of an oral or
intramuscular antihistamine such as diphenhydramine
with close observation by the nurse for deterioration
(Lightfoot et al., 2009). Moderate reactions, with
diffuse urticaria, mild bronchospasm, or facial edema,
necessitate a more aggressive and systematic
approach. The nurse administers supplemental oxygen
at once, checks IV access as patent and adequate, and
administers medications per protocol, which may be
antihistamines and corticosteroids, while scrupulously
observing and documenting vital signs (Wahl et al.,
2023).

In the event of an extreme response—such as
laryngeal edema, intense bronchospasm, hypotension
leading to shock, or cardiac arrest—the nurse's
intervention becomes absolutely imperative. These are
full-scale medical emergencies requiring drastic and
immediate action. The nurse's responsibility is the
management of the airway by way of high-flow
oxygen administration and prepping for advanced
airway management in case laryngeal edema is a
suspicion; provision of assistance in breathing by way
of beta-agonist bronchodilator such as albuterol
through the nebulizer for bronchospasm, with
subcutaneous or intramuscular epinephrine being the
first agent for severe cases; and maintenance of the
circulation through positioning of the patient in
Trendelenburg position, rapid intravenous bolus, and
preparation to administer epinephrine intramuscularly
or as an intravenous infusion in case of refractory
hypotension (Hsieh et al., 2022; ACR, 2021). To assist
in this emergency response, the radiology unit must
have a well-stocked, properly labeled, and regularly
inspected "contrast reaction" or "crash" cart. The
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radiology nurse is likely also to be the sharer of this
precious asset, ensuring all drugs and equipment are

within their expiration dates and immediately
available for use at the time of a crisis (Table 2).

Table 2: Management of Acute Adverse Reactions to Contrast Media: A Nursing Guide

Reaction Signs and Symptoms Initial Nursing Actions & Medications
Severity
Mild Limited urticaria, pruritus, 1. Reassure the patient.
minor flushing, rhinorrhea. 2. Monitor for progression.
3. Consider diphenhydramine 25-50 mg PO/IM/IV.
Moderate Diffuse urticaria, mild 1. Maintain patient airway. Administer O. 6-10 L/min via
bronchospasm (wheezing), mask.
facial edema, tachycardia, 2. Establish/ensure v access.
hypertension. 3. Bronchospasm: Albuterol 2.5 mg via nebulizer.
4. Urticaria/Edema: Diphenhydramine 25-50 mg IM/IV.
5. Consider: Ranitidine 50 mg IV or Methylprednisolone
125 mg IV.
Severe Laryngeal edema (stridor), 1. CALL A CODE/CRASH TEAM.

(Anaphylactoid)

profound bronchospasm,
hypotension/shock  (SBP
<90mmHg), arrhythmias,
cardiac arrest.

2. Airway/Breathing: High-flow O: (100%). Prepare for
intubation. Laryngeal

Edema/Bronchospasm/Shock: Epinephrine 1:1,000, 0.3-
0.5 mg IM in the mid-anterolateral thigh. Repeat every 5-
15 mins as needed.
3. Circulation: Place in supine/Trendelenburg. Rapid IV
fluid bolus (0.9% NaCl). For refractory hypotension, prepare
epinephrine v infusion.
4. Cardiac Arrest: Initiate CPR and follow ACLS protocols.

Vasovagal Bradycardia, hypotension, 1. Place patient in  Trendelenburg  position.
Reaction diaphoresis, nausea, 2. Administer 0..
syncope. 3. Administer rapid v fluid bolus.
4. If bradycardia persists: Atropine 0.6-1.0 mg IV, repeat to a
max of 3 mg.
Prevention and Prevention of Non-Acute Another common complication in which the

Complications

Along with acute allergic-like reactions,
early treatment, the radiology nurse plays a pivotal and
active role in the prevention and control of other
severe, non-acute complications involving contrast
media. Possibly the most serious among them is
Contrast-Induced Nephropathy (CIN), an acute renal
injury that typically develops between 48-72 hours
following intravascular iodinated contrast. The
radiology nurse is most vital in preventing it, first by
identifying at-risk patients during the pre-procedure
evaluation, and then by triggering evidence-based
preventive measures. The most critical of these are
coordination and intravenous hydration with 0.9%
sodium chloride solution, which is still the most
effective preventive measure. This is generally taken
in the form of a standard protocol of 1 mL/kg/hr over
6-12 hours prior to and after the procedure, or a rapid
bolus of 3-5 mL/kg over one hour taken immediately
before the study (Weisbord & Palevsky, 2020;
Weisbord, 2018). The nurse also facilitates medication
management by counseling withholding nephrotoxic
agents like NSAIDs on a temporary basis and
coordinating with the referring doctor for metformin,
with particular withholding and reinitiating protocols
required in patients with compromised renal function
to prevent the risk of lactic acidosis (ACR, 2021).
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radiology nurse has an important role is extravasation,
that is, unintentional leakage of contrast medium into
surrounding soft tissues of the vein. While generally
benign, extravasation can lead to severe pain,
swelling, and, in extreme cases involving large
volumes of contrast medium, compartment syndrome
or tissue necrosis. The nurse's function is varied,
ranging from prevention through judicious 1V site
selection and patency checking, to rapid detection
through diligent patient and injection site monitoring.
If extravasation occurs, the nurse adheres to standard
management, which includes stopping the injection
immediately, elevating the affected extremity to
promote reabsorption of the fluid, and applying a
warm or cold compress—institutional guidelines vary,
but warm compresses are generally employed in the
case of low-osmolar contrast media to promote
vasodilation and distribution (Roditi et al., 2022).
Documentation of the event, including the estimated
volume, specific location, and patient
symptomatology, is required. For large-volume
extravasations (usually >100 mL) or for any signs of
neurovascular compromise, such as altered sensation,
diminished pulse, or skin blisters, the nurse will get an
urgent consultation with a plastic surgeon (ACR,
2021).
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The radiology nurse is also a vital guardian
against Nephrogenic Systemic Fibrosis (NSF), which
is an uncommon but severe and possibly fatal
fibrosing disease associated with  particular
gadolinium-based contrast media (GBCA) in
individuals with severe renal impairment. The nurse
prevents it through careful adherence to renal function
screening prior to any GBCA administration and
through encouragement of the use of the lowest dose
of the most stable macrocyclic agent in such a patient
population, a practice also advocated by international
guidelines (ESUR, 2022).

Patient Education and Advocacy

Practice of the radiology nurse reaches
deeply into the realm of patient education and
advocacy, a steady and patient-centered pillar within
the periprocedural process. Patient education is a
process, not an event. In the pre-procedure time, the
nurse provides appropriate information, including the
reason for the test, demystifying the sensations of
contrast injection, and reinforcing the absolutely
essential necessity of the disclosure of a full and
accurate medical history. Following the procedure, the
nurse provides clear, concise, and often written post-
procedure discharge instructions. Education post-
procedure is required for ensuring patient safety upon
discharge from the department; this includes teaching
patients to take high amounts of fluid to enhance renal
excretion of the contrast medium and explaining
clearly when they should seek medical attention—
such as by contacting their general practitioner or
reporting back to the emergency department in the
case of the onset of a delayed reaction (e.g., protracted
rash, fever) or more dramatic symptoms at the
injection site (e.g., pain, redness, blistering) (Park et
al., 2023).

Parallel to education, the nurse is also an
ongoing patient advocate, assuring that the patient's
voice is heard and his or her rights and safety are the
main priority. Such advocacy can take many forms,
ranging from appealing a procedural order should a
patient's risk factors appear unacceptably high, to
delaying a procedure until there is absolute and
genuine comprehension of the process of informed
consent on the part of the patient. During emergencies,
the nurse may be compelled to speak out assertively in
order to get the appropriate treatment on time (Beckett
et al., 2015). By this dual role as educator and
advocate, the radiology nurse empowers patients and
safeguards their health amidst the high-stakes setting
of the radiology department.

Creating a Culture of Safety and Interprofessional
Collaboration

Lastly, safety in the radiology suite is a
responsibility that is shared, not individual, and the
radiology nurse is a key supporter of a robust culture
of safety and interprofessional collaboration. This
culture is built on some key practices. Firstly,
meticulous documentation of the entire patient
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encounter from initial assessment and consent to
precise parameters of contrast administration and
response is an absolute necessity. This document is not
just a legal and professional obligation but also a
necessary tool for communication with the healthcare
team and for quality improvement (SRNA, 2022).

Second, radiology nurses are engaged in
Quality Improvement (QI) processes. They participate
in tracking and assessing adverse event data, i.e., rate
of reaction and occurrence of extravasations, in order
to identify trends and system weaknesses. They also
contribute to the review of emergency responses
through debriefing and simulation exercises, all in the
aim of identifying areas of improvement and ironing
out clinical procedures (Tourgeman-Bashkin et al.,
2013). Finally, the role of the nurse is essentially one
of collaboration. They work seamlessly alongside
radiologists, radiographers, and ancillary personnel,
where respect and clear communication form the bases
of both an efficient workflow and, most importantly,
patient safety. Typically acting as the communication
bridge between the patient, radiology department, and
referring physician, the radiology nurse facilitates
continuity of care and ensures that information
pertinent to the case is properly conveyed, further
solidifying their position as an integral integrator on
the modern imaging team (Wang et al., 2017).
Conclusion

Contrast medium delivery, though mundane,
is a highly advanced pharmacological treatment with
great potential for patient harm. This article has
critically spelled out the immense and critical role of
the radiology nurse in avoiding these risks and
guaranteeing of patient safety. From the first pre-
procedure evaluation to high-stakes acute care of
emergencies, the radiology nurse's specialized
knowledge, clinical acumen, and vigilant eye are
beyond price.

The radiology nurse is a risk-stratifier,
educator, technical specialist, astute observer,
emergency care provider, patient advocate, and safety
champion. With an integrative evidence-based
practice and professional guidelines model of care,
their specialty brings the diagnostic benefits of
contrast-enhanced imaging together with the highest
possible degree of safety. With ongoing technological
improvements in imaging and progressively more
complicated patient populations, the role of the
radiology nurse can only be more important.
Continued investment in education, professional
advancement encouragement, and official recognition
of their unique contributions will be fundamental to
pursuing further excellence and safety in radiological
care.
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