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Abstract
Magnetic Resonance Imaging (MRI) safety is a critical concern in the Asia-Oceania region, as it is elsewhere in the world, 
due to the unique and complex MRI environment that demands attention. This call-for-action outlines ten critical steps to 
enhance MRI safety and promote a culture of responsibility and accountability in the Asia-Oceania region. Key focus areas 
include strengthening education and expertise, improving quality assurance, fostering collaboration, increasing public aware-
ness, and establishing national safety boards. By implementing these actions, we aim to significantly reduce MRI-related 
incidents and create a culture of safety across diverse healthcare settings in the Asia-Oceania Region.
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Preamble

Magnetic Resonance Imaging (MRI) safety is a critical con-
cern in the Asia-Oceania region, as it is elsewhere in the 
world, due to the unique and complex MRI environment 
that demands attention. The potential for safety-related inci-
dents may increase as MRI-based diagnostics and interven-
tions become more widely used and scanners with higher 
field strengths and capabilities are deployed. However, MRI 

safety incidents [1, 2] are grossly under-reported, and the 
system must become robust to recognise and address MRI 
safety issues. It is essential to report and learn from inci-
dents, understand their causes, and take prompt action to 
prevent similar incidents in the future that can minimise 
avoidable human suffering and save hospital and litigation 
costs. MRI technologists, radiographers and radiologists 
must know the rapidly evolving changes in MRI safety prac-
tices to optimise patient safety [3]. The negative environ-
mental impact of MRI which has relatively high greenhouse 
gas (GHG) emissions has now been recognised [4] and steps 
taken to incorporate sustainable practices will also benefit 
personnel and patient safety. All these factors highlight the 
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need for collective action from all the stakeholders men-
tioned earlier, plus medical physicists, biomedical engineers, 
and the industry at large.

This call-for-action outlines ten critical steps to enhance 
MRI safety and promote a culture of responsibility and 
accountability in the Asia-Oceania region. Key focus areas 
include strengthening education and expertise, improving 
quality assurance, fostering collaboration, increasing pub-
lic awareness, and establishing national safety boards. By 
implementing these actions, we aim to significantly reduce 
MRI-related incidents and create a culture of safety across 
diverse healthcare settings in the Asia-Oceania Region.

MRI safety: call for action

To address the growing concern of MRI safety, AsiaSafe 
developed this MRI safety ten-point call for action

Increase educational initiatives

•	 Enhance education programs for healthcare profession-
als, focusing on MRI safety principles, protocols, and 
best practices. Develop modular educational programs 
that can be learnt in phases leading to a more compre-
hensive education. The modular education approach will 
allow personnel to pick and choose modules that are rel-
evant to their practice based on their current educational 
and clinical experience. Modular education will also inte-
grate hands-on applications in real life for an immersive 
experience.

•	 Establish a strong knowledge base through education 
programs, focusing on MRI safety principles, protocols, 
and best practices. The focus will be on establishing a 
database of trainers and trainees and a system for regular 
mentoring and feedback to enhance the knowledge base 
and pool of knowledgeable personnel.

•	 Develop structured educational pathways for new learn-
ing, refresher learning and upskilling. These pathways 
will include education for new entrants into the MRI 
domain (medical and non-medical) and cover clinical and 
administrative aspects relevant to MRI safety and envi-
ronment. These pathways will also be aimed at allowing 
MRI personnel to step up into roles of greater responsi-
bility with clear career progression.

•	 Design, develop and promote multimedia resources for 
MRI safety education. These will include conventional 
narrative or textual materials such as articles, lecture 
handouts, books, audio, video, animation, art or sketch 
resources and interactive models on MRI settings. These 
resources can serve as a digital library for on-demand use 
by MRI-related personnel.

•	 Develop clinical and administrative protocols to update 
educational resources with up-to-date scientific evidence. 
These will include framing the policies and regulations 
that guide the review and updating of existing clinical 
and administrative protocols and lead from evidence and 
performance and critical incident audits.

•	 Develop a dedicated online portal and repository for 
MRI safety educational resources. The online portal can 
serve as an on-demand digital library accessible by all 
MRI personnel. This will prove to be especially valuable 
for more remote areas and regions within Asia-Oceania 
which have relatively limited access to MRI safety train-
ing and resources.

Elevate expertise: organize continuous education, 
training and certification

•	 Provide easily accessible informational and educational 
tools and resources. These materials may consist of 
free and downloadable references including manuals, 
policies, guidelines, protocols, algorithms, and updates 
related to MRI safety for the orientation and guidance of 
administrators and staff working in MRI environments.

•	 Provide regular structured training sessions and work-
shops for healthcare professionals with an emphasis 
on MRI safety issues including advanced education for 
MRI personnel and job specific training for non-MRI 
personnel ensuring competence in safety within the MRI 
environment. Apart from initial training, annual or semi-
annual retraining should be required to reinforce MRI 
safety proficiency..

•	 Develop online training modules for healthcare profes-
sionals that can be accessed sequentially or in full, target-
ing both primary and continuing MRI safety education. 
The dedicated online portal and repository mentioned 
in Call for Action No. 1 should ensure a modular edu-
cational approach that includes primary and continuing 
MRI Safety education for healthcare professionals.

•	 Develop certification standards for the specific roles and 
responsibilities of MRI professionals in line with inter-
national consensus recommendations. Ideally, every MRI 
diagnostic or research facility in Asia-Oceania should 
have specially assigned personnel who have completed 
certification training in the roles of MRI Medical or 
Research Director, MRI Safety Officer, and MRI Safety 
Expert. This ensures leadership and a high level of exper-
tise in MRI safety within every MRI environment. In 
addition, protocols should be developed for reassessment 
and recertification of MRI professionals to maintain com-
petency and qualifications.

•	 Continuous education and training should include aware-
ness and promotion of environmentally sustainable 
MRI practices, which directly and indirectly contribute 
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to patient safety and the larger healthcare and climate 
spheres.

•	 Disseminate important updates on MRI Safety issues as 
they evolve.

Enhance public awareness and education

•	 Raise awareness among patients, their families, and the 
public about MRI safety risks and benefits to ensure 
informed decision-making. This includes determining 
whether the MRI examination is the most appropriate 
for them, whether there is an absolute need for contrast 
administration, and whether the sequences or MRI pro-
tocol are optimized and as short as possible to reduce 
time in the MRI scanner. Emphasize the importance 
of informing healthcare providers about any implanted 
devices

•	 Organise and host regular awareness sessions (face-to-
face or online) on MRI safety with different stakeholders 
including patients, families and the public. These ses-
sions will highlight preventive steps that can be adopted 
at various levels of the MRI environment. They will also 
provide checklists that all stakeholders involved in MRI 
can use to improve safety. A core concept is to integrate 
patients and families as important stakeholders in MRI 
safety and to increase awareness so that they are equally 
involved and responsible for their safety in an MRI envi-
ronment.

•	 Regularly organise and host dialogue sessions with all 
stakeholders focused on interactive feedback and con-
structive development of safer practices. Involving them 
in formalized committees whether at the hospital, local 
or national level will ensure not only buy-in but equal 
involvement and responsibility for MRI safety.

•	 Create and maintain dedicated social media handles 
across different platforms to disseminate relevant infor-
mation on MRI safety. Establish a social media team 
responsible for creating, collating, reviewing, and dis-
seminating content based on evidence and best practices. 
Develop policies for performance reviews, team changes 
or rotations, and periodic evaluation of social media han-
dles.

•	 Create a publicly accessible digital archive of MRI 
safety-related educational and awareness resources for 
all stakeholders involved with MRI safety and the MRI 
environment.

•	 Create multilingual awareness materials to address the 
linguistic diversity in Asia-Oceania.

Encourage multidisciplinary collaboration

•	 Multidisciplinary collaboration in MRI safety is highly 
effective as it combines the expertise of various profes-

sionals to address and mitigate safety threats. Continu-
ous quality improvement projects should be conducted 
across institutions in the Asia-Oceania to identify and 
address gaps in MRI safety practice. These projects must 
involve stakeholders from multiple disciplines, including 
radiologists, technologists, physicists, engineers, other 
healthcare professionals and industry professionals, to 
effectively mitigate safety threats and transform near 
misses into never events. Such efforts should culminate 
in publications which can be quoted and shared effec-
tively.

•	 Establish frameworks for such collaborations in quality 
improvement and audits and to integrate feedback into 
existing practice. These frameworks should incorporate 
feedback from all stakeholders, ensuring that the prac-
tices are continuously refined.

•	 Identify essential and good-to-have stakeholders as part 
of the multiple disciplines team. A mechanism to collect 
perspectives from all stakeholders [5], will ensure that all 
relevant viewpoints are considered, leading to compre-
hensive safety protocols.

•	 Implementation of comprehensive MRI safety programs 
in Asia-Oceania should educate all personnel, includ-
ing ancillary staff such as housekeeping and anaesthesia 
technologists. By incorporating these approaches, institu-
tions can ensure that every staff member, regardless of 
their role, is well-informed and compliant with safety 
protocols, thereby minimizing the risk of accidents. The 
education should be conducted periodically – at least 
twice a year, and every time new staff come on board in 
the medical facility.

•	 Create inclusive ‘all-stakeholder’ forums for dedicated 
discussions, facilitating regular exchanges of ideas, inno-
vative solutions and problems. Such discussion forums 
or platforms must include the patient voice. MRI safety 
issues can be discussed regularly (including workshops 
or special interest group meets) at all conferences/meet-
ings at national, regional and international levels.

Promote knowledge and experience sharing

•	 Promote dedicated online portals for technical profes-
sionals, clinicians, support staff, and the general public 
to share MRI safety knowledge.

•	 Incident reporting is crucial for learning from errors 
and preventing similar incidents. An anonymised online 
portal for sharing incidents, the resolution process and 
how the incident can be prevented in the future should be 
developed. Locally, it helps improve practices, policies, 
and procedures, while nationally, it identifies emerging 
risks. Incidents should be reported through local systems, 
and the risk management team will handle further report-
ing to relevant agencies at the national and regional level. 
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All incidents must also be reported to the device manu-
facturer to determine if there are any equipment faults.

•	 Organize regular educational webinars and workshops 
where experts can present their latest research and con-
tribute their experiences and innovations for MRI safety.

•	 Systematically document and share successful safety 
practices and lessons learned from past incidents to 
contribute to the development of local, and eventually 
regional, safety manuals that address regional contexts 
and challenges in implementation.

•	 Provide an online portal for MRI practitioners (technolo-
gists/ radiographers, radiologists) to share challenging 
scenarios, implants encountered or MRI equipment-spe-
cific capabilities. This would provide a useful support 
system in addition to the formal educational, training and 
certification channels.

Strengthen quality assurance programs

•	 Enhance quality assurance programs to ensure compli-
ance with MRI safety standards, guidelines, and regula-
tions. These programs must include identifying relevant 
stakeholders in the quality assurance pathway and out-
lining the critical steps involved. They should clearly 
formulate best practices and define quality standards at 
each step. Specify who is responsible for each action, 
establish abort or exit criteria, and create pathways to 
inform or provide feedback on quality failures. Addition-
ally, determine quality check audit intervals, components, 
and interpretations of the quality assurance process

•	 Adopt industry software and hardware enhancements for 
safer MRI scans with continuous feedback for continued 
improvement.

•	 Develop and adapt protocols and guidelines on MRI 
safety that demarcate roles and responsibilities at each 
level of the MRI environment.

•	 Develop an audit system that focuses on identifying limi-
tations, improving systems and integrating this informa-
tion into educational and training modules.

•	 Develop incident reporting formats, databases, and path-
ways to enable regular analysis and interpretation of this 
information

Practice effective communication

•	 Promote clear and effective communication between 
healthcare professionals, patients, and families regard-
ing procedures, safety, and risks within the MRI envi-
ronment. Develop standardized systems and methods 
for the adequate and reliable transmission of MRI safety 
information and guidelines in simplified, understandable, 
and concise formats. Information can be shared strate-
gically using various methods, including signs, posters, 

brochures, and algorithms targeted to different groups to 
ensure comprehension and minimize risk.

•	 Involve the ‘patient voice’ through patient and public 
representatives in the development of such information 
and guidelines. Designing posters with self-explanatory 
graphics for patients and their families, placed in stra-
tegic locations within healthcare facilities and imaging 
departments, may be a practical option for Asia-Oceania, 
where there is a diversity of cultures and languages. 
Special consideration should be given to the pediatric 
population undergoing MRIs, as specialized needs arise, 
including the potential need for sedation with additional 
attendant risks.

•	 Advocate for attitudes of openness and cooperation 
among team members performing various functions 
within the MRI environment. Recognize that safety 
gaps at the point of care may result from communica-
tion breakdowns, especially during staff shift changes 
or emergencies. To foster an effective team approach to 
MRI safety, properly address questions, concerns, near 
misses, and adverse events through joint discussions and 
meetings.

•	 Promote a safe MRI environment for patients and staff 
by emphasizing a culture of safety nurtured by effective 
communication and collaborative teamwork.

Nurture a safety and no‑blame culture

•	 Actively encourage an environment where open commu-
nication and transparency are the norms at institutions 
across the Asia Oceania region. By fostering a culture 
that supports the reporting and discussion of MRI safety 
concerns without fear of retribution, institutions can 
identify and address safety issues more effectively. This 
approach helps ensure that safety protocols are continu-
ously improved and adapted to new challenges.

•	 Promote true teamwork where everyone is looking out for 
each other and the patient, sharing the same goals of safe 
MRI practice. This should highlight that the team relies 
on each other and functions as one, where all members 
are equally responsible when things go right or wrong. 
Such teams have reduced stress levels and provide higher 
quality patient care [5, 6].

•	 Encourage MRI facilities to conduct regular safety drills 
and simulations tailored to their specific environments. 
These exercises should be led by designated MRI safety 
personnel and involve staff from various departments, 
particularly those responsible for high-risk areas [7]. 
These drills are crucial for reinforcing safe practices and 
ensuring that staff are well-prepared for emergency situ-
ations.

•	 Advocate along with other national and regional 
organisations for the integration of advanced tech-
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nologies, such as artificial intelligence including natu-
ral language processing, into MRI safety protocols. 
These technologies can significantly enhance safety 
by identifying patients with contraindicated implants 
and other high-risk factors before they enter the MRI 
suite and assist the MRI technologists/radiographers 
in the adjustments needed before scanning the patient. 
Implementing AI-driven systems can help institutions 
manage risks more effectively and ensure that MRI 
procedures are conducted safely. However, excessive 
reliance on artificial intelligence must be avoided.

•	 Incorporate sustainable safety practices that help to 
reduce greenhouse gas (GHG) emissions. This includes 
using AI applications and appropriate use indications, 
including more efficient protocoling to answer a clini-
cal question and even lower strength MRI scanners 
which can produce high quality diagnostic images and 
guide intervention. Reducing the need for gadolinium 
through software enhancements and advanced MRI 
sequences would decrease gadolinium contamination of 
waterways [3, 8] and eliminate the risk associated with 
the unknown long-term impact of gadolinium retention 
in the body, even though, to date, no adverse effects of 
retained gadolinium have been reported [9, 10]. Other 
potential adverse reactions such as nephrogenic sys-
temic fibrosis are also avoided. [11, 12]

•	 Promote a proactive and collaborative MRI safety 
culture by encouraging institutions to collaborate 
and share best practices. Leveraging technology and 
regularly updating safety protocols based on the latest 
research and innovations are key components of this 
approach.

Monitor advancements in interventional procedures

•	 Engage stakeholders, including interventional radiolo-
gists, healthcare professionals from surgical disciplines, 
MRI physicists, technologists, anaesthesiologists and 
industry partners to encourage and promote advances in 
interventional radiology and surgical procedures that are 
safe in the MRI environment.

•	 Identify potential hazards and risks associated with intra-
operative MRI and MRI interventions and develop safety 
guidelines and workflows to address them.

•	 Develop a database platform that includes intervention 
incident reporting and improvement measures that are 
meaningful and accessible to all stakeholders, including 
industry partners. This aligns with Call-to-Action No. 5.

•	 By adopting these measures, we can ensure MRI safety 
in Asia-Oceania and protect patients, healthcare profes-
sionals, and the general public from the potential risks 
associated with MRI procedures.

Establish national MRI safety boards / committees

•	 Establish a national MRI safety board to oversee MRI 
safety initiatives, provide guidance, ensure accountabil-
ity, and potentially act as an accrediting MRI safety 
body. The board would be able to advance MRI safety 
initiatives at health ministries and governmental levels 
and could be involved in legislative efforts to ensure 
MRI safety is prioritized.

•	 The Safety Board will oversee:

o	 Development of guidelines and checklists for certi-
fication of training, audits, and quality assessment 
protocols.

o	 Development of specific workflows and patient 
safety protocols for all stages of interaction with the 
MRI process, including pre-imaging, imaging, and 
post-imaging stages.

o	 Development of protocols for identification of risk 
factors, screening, precautions for special patient 
populations (e.g., pediatrics), management of 
adverse events, emergency response protocols, and 
critical incident reporting.

o	 Development of standard operating protocols to 
report critical incidents and the database structure 
to document critical incidents.

Conclusion

The implementation of these ten action points is crucial 
for advancing MRI safety in the Asia-Oceania region. 
By focusing on education, collaboration, and systematic 
improvements, we can create a safer MRI environment for 
patients and healthcare professionals alike. The success 
of this initiative depends on the concerted efforts of all 
stakeholders in the MRI community across Asia-Oceania.
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