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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Magnetic Resonance Imaging (MRI) is a 

cornerstone of modern diagnostic imaging, offering high-
resolution, non-ionizing visualization across diverse clinical 
specialties. Despite its advantages, MRI raises safety concerns, 
including projectile risks, radiofrequency burns, and adverse 
reactions to contrast agents, as well as challenges in patient 
awareness and compliance. While multiple studies have 
addressed MRI safety and education, a structured bibliometric 
analysis of global research trends in this area remains limited.

Objective: This study aimed to conduct a bibliometric 
analysis of global research on MRI safety and patient awareness 
published between 2000 and 2025. Specific objectives included 
examining publication trends, identifying leading contributors, 
mapping research themes, and highlighting gaps for future 
investigation.

Methods: Data were retrieved from the OpenAlex database in 
August 2025 using controlled vocabulary and Boolean search 
strategies. Eligible documents included peer-reviewed original 
and review articles published in English between 2000 and 
2025. Bibliometric indicators were extracted and analyzed using 
VOSviewer, Bibliometrix R, and Microsoft Excel. Analyses 
included co-authorship networks, citation impact, keyword co-
occurrence, and country-level contributions.

Results: A total of 4,342 records were retrieved, with the 
United States leading global output (979 publications, 19,976 
citations), followed by Germany (188 publications, 4,547 
citations) and the United Kingdom (147 publications, 2,461 
citations). Case Western Reserve University (46 publications, 
1,371 citations) and Johns Hopkins University (41 publications, 
1,181 citations) ranked among the top institutions. Influential 
researchers included Joseph W. Boggs (28 publications, 1,140 
citations) and Frank G. Shellock (27 publications, 1,069 
citations). Keyword analysis revealed research clusters focused 
on “MRI safety,” “patient awareness,” “contrast agents,” and 
“screening protocols.” Recent trends emphasized digital health 
applications and workflow optimization in MRI safety practices.

Conclusion: Global research on MRI safety and patient 
awareness has expanded significantly over the past 25 years, 
shifting from technical risks to patient-centered approaches 
and digital health integration. Despite progress, gaps remain 

in international collaboration and research from low-
resource settings. Future work should prioritize standardized 
safety protocols, educational interventions, and equitable 
implementation of MRI safety practices worldwide.

Key words. Magnetic Resonance imaging, MRI safety, 
patient awareness, bibliometric analysis, health information 
technology, global research trends.
Introduction.

Technological advances have profoundly influenced modern 
healthcare, particularly within diagnostic imaging. Magnetic 
Resonance Imaging (MRI) is regarded as one of the most 
transformative modalities in radiology due to its high-resolution, 
non-ionizing imaging capabilities. It is widely applied across 
clinical specialties to support diagnosis, treatment planning, and 
patient monitoring. However, the increasing utilization of MRI 
raises critical concerns regarding patient safety, awareness, and 
adherence to established safety protocols [1].

MRI safety risks include radiofrequency burns, projectile 
incidents involving ferromagnetic materials, and adverse 
reactions to gadolinium-based contrast agents (GBCAs) [2]. 
The American College of Radiology (ACR) emphasizes the 
implementation of structured MRI safety programs, including 
the designation of MRI Safety Officers, as a key measure to 
mitigate these risks [3]. Research also suggests that insufficient 
patient knowledge regarding MRI procedures contributes to 
non-compliance, anxiety, and diagnostic delays [4].

Globally, MRI safety has been the subject of extensive 
investigation. Early foundational guidelines were established 
by Shellock and Kanal [5], with subsequent studies refining 
these standards in light of new evidence. In Europe, Critchley 
et al. [6] examined the role of patient screening forms and staff 
training in reducing MRI-related incidents. In Japan, Fujii et al. 
[7] addressed pediatric MRI safety, underscoring the importance 
of sedation strategies and informed parental consent.

Patient awareness remains an essential dimension of MRI 
safety. A cross-sectional study conducted in Iran revealed that 
more than 40% of patients scheduled for MRI scans had little or 
no understanding of the procedure, resulting in increased anxiety 
and reduced cooperation [8]. Educational strategies, including pre-
MRI videos and brochures, have been shown to enhance patient 
comprehension and minimize motion artifacts [9-14].
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From a digital health perspective, Health Information 
Technology (HIT) supports MRI safety through tools such as 
electronic screening systems, incident reporting, and workflow 
optimization. Evidence from Saudi Arabia has demonstrated 
that the adoption of HIT reduced medication errors and 
enhanced clinical documentation, highlighting its potential role 
in promoting diagnostic safety [15-20].

Despite a substantial body of research, a structured bibliometric 
analysis of global MRI safety and patient awareness remains 
scarce. Such an analysis is essential to identify influential 
publications, map collaboration patterns, and highlight research 
gaps that can guide evidence-based clinical and educational 
practices.
Objectives.

This study aims to conduct a bibliometric analysis of global 
research on MRI safety and patient awareness published 
between 2000 and 2025. The specific objectives are:

1. To examine global publication trends and growth patterns in 
MRI safety and patient awareness research.

2. To assess the productivity and citation impact of leading 
authors, institutions, countries, and journals.

3. To identify key themes, frequently used keywords, and co-
authorship networks in this research field.

4. To highlight research gaps and propose future directions for 
MRI safety practices and patient education.
Methodology.

Study Design: This study applied a bibliometric approach 
to examine publication patterns, influential contributors, 
collaborative structures, and thematic developments in MRI 
safety and patient awareness research between January 1, 2000 
and August 31, 2025.

Data Source: Data were retrieved from OpenAlex, an open 
bibliographic database indexing more than 250 million scholarly 
works across multiple disciplines. The dataset was exported on 
August 25, 2025.
Search Strategy:

A structured Boolean search was used to identify 
eligible publications. Both controlled vocabulary 
and free-text terms were included to ensure 
comprehensive coverage. The final search string was:  
("MRI safety" OR "MR safety" OR "magnetic resonance imaging 
safety" OR "radiofrequency safety" OR "static magnetic field" 
OR "gradient coil safety" OR "peripheral nerve stimulation" 
OR "acoustic noise" OR "SAR" OR "MRI screening form" OR 
"MRI safety officer" OR "gadolinium" OR "contrast agent*" 
OR "patient awareness" OR "patient education" OR "sedation" 
OR "anesthesia" OR "workflow" OR "incident reporting" OR 
"checklist" OR "screening protocol*").

AND (language:English)
AND (from_publication_date:2000-01-01 TO 2025-08-31)

Eligibility Criteria.

Inclusion criteria:
• Peer-reviewed original research articles and review papers.
• Publications addressing any aspect of MRI safety, patient 

awareness, risk factors, contrast agent safety, education, or 
workflow.

• Articles written in English.
• Human-centered or engineering research directly relevant to 

MRI safety
Exclusion criteria:

• Editorials, commentaries, letters, and conference abstracts.
• Non-English publications.
• Articles unrelated to MRI safety or awareness (e.g., imaging 

modalities not involving MRI).
• Duplicate records.

Screening and Data Extraction:
Duplicates were removed using DOI, title, and author matching. 

Two reviewers screened titles and abstracts independently; 
disagreements were resolved through discussion.

For each eligible record, the following data were extracted:
• Year of publication
• Title
• Authors
• Author affiliations
• Country of origin
• Journal/source
• Author keywords
• Citation count
The dataset was exported in CSV format for subsequent 

analysis.
Affiliation Cleaning and Normalization:

To address inconsistencies in institutional names and reduce 
misclassification:

1. Affiliation strings were standardized using the Research 
Organization Registry (ROR).

2. Device names, product labels, and commercial brands (e.g., 
“Sprint PNS System”) were removed.

3. Ambiguous entries were resolved using fuzzy matching to 
canonical university and hospital names.

4. Non-academic entities were excluded from the institutional 
ranking analysis.

This refinement ensured that only legitimate academic and 
clinical research institutions were included in the final tables 
and figures.
Bibliometric Analysis Tools:

Three tools were used:
• Bibliometrix (R package): annual productivity trends, top 

journals, top authors, citations
• VOSviewer (version 1.6.xx):
o co-authorship networks
o keyword co-occurrence clustering
o country collaboration maps
• Microsoft Excel: descriptive statistics, charts, and table 

formatting
Keyword co-occurrence thresholds:

Minimum keyword frequency = 5 occurrences.
Map layout = LinLog with association-strength normalization.

Ethical Considerations:
This study used publicly available bibliographic metadata and 

did not involve human subjects or identifiable individual data. 
Ethical approval was therefore not required.
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Results.
Following affiliation cleaning, normalization, and re-ranking, 

20 leading academic and clinical institutions were identified as 
major contributors to MRI safety and patient awareness research 
between 2000 and 2025. Institutions were ranked sequentially 
based on document count after the removal of non-academic 
entities and product-related entries.

Harvard University ranked first, contributing the highest 
number of publications (63 documents) with 1,255 citations and 
a total link strength of 821. Case Western Reserve University 
ranked second with 46 publications, 1,371 citations, and a total 
link strength of 898. Johns Hopkins University ranked third, 
contributing 41 publications and 1,181 citations. Other highly 
productive institutions included the Massachusetts General 
Hospital, Stanford University, and the Mayo Clinic, reflecting 
sustained institutional engagement in MRI safety research and 
strong inter-institutional collaboration (Table 1 and Figure 1).

At the individual level, Joseph W. Boggs emerged as the most 
influential author, with 28 publications and 1,140 citations, 
accompanied by a high total link strength (1,326), reflecting 
extensive collaborative activity. Frank G. Shellock ranked 
second with 27 publications and 1,069 citations, while Brian M. 
Ilfeld ranked third with 23 publications and 931 citations.

Several authors demonstrated strong collaborative influence 
despite lower publication counts. Christopher Gilmore, for 
example, achieved a total link strength of 995 across 19 
publications, indicating a central role within co-authorship 
networks. These findings highlight the presence of a core group 
of researchers contributing consistently to the development of 
MRI safety knowledge (Table 2 and Figure 2).

Keyword co-occurrence analysis identified distinct yet partially 
connected thematic clusters. The most frequent keywords 
included “MRI safety,” “patient awareness,” “screening forms,” 

“contrast agents,” and “safety protocols.”
The keyword co-occurrence network shown in Figure 3 

demonstrates a clear distinction between engineering-focused 
and clinically oriented research in MRI safety. The red 
cluster emphasizes technical domains such as electromagnetic 
exposure, gradient coil safety, and peripheral nerve stimulation, 
whereas the green and blue clusters focus on clinical workflows, 
including patient awareness, screening protocols, sedation, and 
contrast agent safety.

Bridging these domains requires interdisciplinary integration. 
Engineering-derived safety parameters (e.g., SAR limits and 
device compatibility) should be embedded into electronic 
screening forms, clinical decision support tools, and automated 
safety alerts to support routine clinical decision-making. In 
parallel, health information technology can translate system-
level safety data into workflow checklists and patient-facing 
educational tools. As highlighted in Figure 3, aligning 
engineering and clinical clusters through collaborative 
frameworks is essential for advancing integrated and effective 
MRI safety practices.

Country-level analysis showed that the United States was the 
leading contributor, with 979 publications and 19,976 citations, 
and the highest total link strength. Germany ranked second with 
188 publications and 4,547 citations, followed by the United 
Kingdom with 147 publications and 2,461 citations.

Additional contributions from India, Canada, China, Japan, 
and several European countries reflect the global distribution 
of MRI safety research, although substantial differences in 
research volume and collaboration strength were evident across 
regions (Table 3 and Figure 4).
Discussion.

This bibliometric analysis provides a comprehensive overview 
of global research activity on MRI safety and patient awareness 

Rank Institution Documents Citations Total Link 
Strength

1 Harvard University 63 1,255 821
2 Massachusetts General Hospital 49 974 746
3 Case Western Reserve University 46 1,371 898
4 Stanford University 42 738 720
5 Johns Hopkins University 41 1,181 1,391
6 Mayo Clinic 40 1,201 902
7 University of Toronto 31 1,052 218
8 University of California, San Diego 28 1,321 1,779
9 Cleveland Clinic 25 1,729 742
10 University of Wisconsin–Madison 25 234 360
11 University of Southern California 24 1,094 167
12 University of Texas MD Anderson Cancer Center 23 482 461
13 Duke University 22 800 838
14 University of Pittsburgh 21 823 212
15 New York University 13 580 202
16 Brigham and Women’s Hospital 14 330 72
17 Yale University 11 499 123
18 University of Minnesota 9 549 280
19 University of Pennsylvania 8 182 54
20 Duke–NUS Medical School 7 168 41

Table 1. Institutional Ranking of MRI Safety and Patient Awareness Research (2000–2025).
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Rank Author Documents Citations Total Link Strength
1 Joseph W. Boggs 28 1,140 1,326
2 Frank G. Shellock 27 1,069 27
3 Brian M. Ilfeld 23 931 724
4 Christopher Gilmore 19 889 995
5 Timothy R. Deer 14 889 412
6 J.A. Nyenhuis 14 848 72
7 Steven P. Cohen 17 732 845
8 Dustin J. Tyler 13 699 0
9 Emanuel Kanal 11 646 8
10 Konstantin V. Slavin 13 1,046 99
11 Leonardo Kapural 18 555 537
12 John Chae 12 484 496
13 Amorn Wongsarnpigoon 11 447 399
14 Richard D. Wilson 11 446 476
15 Mehul Desai 18 414 604
16 Niels Kuster 12 429 3
17 Lawrence L. Wald 23 404 267
18 Ban C.H. Tsui 13 239 51
19 Mathias Davids 16 259 268
20 Bastien Guérin 19 350 266

Table 2. Top 20 Authors by Citation Impact in MRI Safety and Patient Awareness Research.

Rank Country Documents Citations Total Link Strength
1 United States 979 19,976 289
2 Germany 188 4,547 122
3 United Kingdom 147 2,461 116
4 India 130 682 14
5 Canada 109 2,913 80
6 China 98 927 40
7 Japan 93 1,100 30
8 Italy 86 1,637 58
9 Switzerland 61 1,688 75
10 France 58 1,807 55
11 Netherlands 44 741 53
12 Spain 42 834 34
13 Australia 73 2,929 43
14 South Korea 36 544 19
15 Turkey 36 411 15
16 Brazil 27 250 31
17 Sweden 31 434 22
18 Belgium 30 702 34
19 Denmark 30 685 18
20 Israel 15 238 23

Table 3. Top 20 Countries Contributing to MRI Safety and Patient Awareness Research (2000–2025).
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Figure 1. Institutions’ Rank of the research output.

Figure 2. The ranking of researchers’ Citations.
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Figure 3. The co-occurrence of the concepts.

Figure 4. Top 20 Countries in MRI Safety and Patient Awareness Research (2000–2025).
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between 2000 and 2025. The findings demonstrate sustained 
growth in scholarly output over the past two decades, reflecting 
increasing recognition of MRI safety as a core component of 
diagnostic quality and patient-centered care. The United States 
emerged as the dominant contributor, accounting for nearly half 
of all publications and citations, a trend consistent with prior 
bibliometric analyses in radiology and patient safety research 
[21]. The strong representation of U.S.-based institutions such 
as Case Western Reserve University, Johns Hopkins University, 
and Harvard University highlights their influential role in 
shaping MRI safety standards, clinical practices, and education 
programs [1,4].

At the author level, highly cited contributors such as Joseph 
W. Boggs, Frank G. Shellock, and Emanuel Kanal continue 
to exert a substantial influence on the field. Their work has 
been central to the development of MRI safety frameworks 
addressing electromagnetic exposure, device compatibility, 
and patient screening procedures [1,4,6]. The prominence of 
these authors, together with strong co-authorship link strengths 
observed in the network analysis, underscores the collaborative 
and interdisciplinary nature of MRI safety research, spanning 
radiology, biomedical engineering, anesthesiology, and patient 
education [6,7].

The keyword co-occurrence analysis illustrated in Figure 3 
clarifies the intellectual structure of MRI safety research and 
reveals a partial separation between engineering-focused and 
clinically oriented domains. The engineering-oriented (red) 
cluster concentrates on radiofrequency exposure, gradient coil 
safety, and peripheral nerve stimulation, reflecting a focus on 
hardware performance and electromagnetic risk mitigation. In 
contrast, the clinical (green/blue) clusters emphasize patient 
awareness, screening protocols, sedation practices, and contrast 
agent safety, highlighting patient-centered workflows and 
procedural safety.

To address this separation, engineering-derived safety 
parameters—such as electromagnetic exposure limits and device 
compatibility criteria—should be systematically integrated into 
clinical workflows through electronic screening systems, clinical 
decision support tools, and standardized safety checklists. Such 
integration would facilitate the translation of technical safety 
constraints into routine clinical practice, improving both patient 
understanding and adherence to MRI safety protocols. As 
shown in Figure 3, strengthening the linkage between the red 
and green/blue clusters is essential for advancing coordinated 
and effective MRI safety practices.

Nevertheless, points of convergence were observed around 
screening forms, safety checklists, and workflow-related 
keywords. These areas represent practical opportunities to bridge 
engineering and clinical domains. Integrating engineering-
derived safety parameters, such as specific absorption rate limits 
and device compatibility information, into electronic screening 
tools and clinical decision support systems may strengthen 
adherence to safety protocols and improve patient understanding 
[3,4]. Collaboration between biomedical engineers, radiologists, 
and health informatics specialists is therefore essential to 
enhance the clinical applicability of technical safety research.

The growing emphasis on digital health applications reflects 

a broader shift toward system-level solutions for MRI safety. 
Health Information Technology tools, including electronic 
screening systems, incident reporting platforms, and workflow 
optimization dashboards, have demonstrated potential to 
standardize safety practices and reduce preventable errors [15-
20,22]. However, the country-level analysis reveals persistent 
disparities in research output and collaboration, with low- and 
middle-income regions remaining underrepresented. These 
disparities likely reflect limited access to MRI infrastructure, 
shortages of trained MRI safety personnel, and constrained 
research funding, raising concerns about inequities in global 
patient safety standards.

These findings indicate that future advances in MRI safety 
and patient awareness will require not only continued technical 
innovation but also stronger interdisciplinary integration 
and broader international engagement. Aligning engineering 
advances with clinical workflows, digital health systems, and 
patient education strategies may help translate research evidence 
into safer and more consistent MRI practices worldwide.
Strengths and Limitations.

This study offers several strengths. First, it represents the 
first comprehensive bibliometric analysis of MRI safety and 
patient awareness research spanning a 25-year period (2000–
2025), providing a structured overview of publication trends, 
influential authors, and collaborative networks. Second, the 
use of OpenAlex as a data source ensured wide coverage 
of scholarly works across multiple journals and disciplines, 
increasing the reliability of the findings. Third, applying 
multiple bibliometric tools (VOSviewer, Bibliometrix R, and 
Excel) enabled both quantitative mapping and visual network 
analysis, which enriched the interpretation of thematic clusters 
and global contributions. Finally, the inclusion of country-level 
comparisons and institutional rankings adds practical value 
for policymakers and researchers seeking to benchmark and 
enhance MRI safety initiatives.

However, some limitations should be noted. First, as with any 
bibliometric study, results are dependent on the accuracy and 
completeness of the selected database. Although OpenAlex 
offers broad coverage, certain publications indexed exclusively 
in other databases (e.g., Scopus or Web of Science) may not 
have been captured. Second, the search strategy relied on 
specific keywords and Boolean operators, which, despite careful 
design, may have omitted relevant articles that used different 
terminology. Third, the analysis focused only on English-
language publications, potentially overlooking important 
research from non-English speaking countries. Fourth, 
bibliometric indicators such as citation counts are influenced 
by time since publication and journal visibility, which may not 
always reflect scientific quality or practical impact. Finally, 
the study did not include a qualitative synthesis of MRI safety 
interventions, which could provide deeper insights into best 
practices and implementation challenges.
Policy and Implementation Considerations.

A key observation emerging from this analysis is the 
consistently low research output from regions with limited 
resources. This pattern is shaped by several structural challenges, 
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such as the scarcity of MRI machines, constrained budgets for 
imaging-related research, limited availability of trained MRI 
safety officers, and the lack of unified national safety policies. 
Addressing these gaps requires practical and achievable 
measures. One approach is the adoption of standardized, low-
cost safety tools, including validated screening forms, contrast-
safety checklists, and basic incident-reporting templates that can 
be implemented without major infrastructure. Digital screening 
solutions can also play a supportive role, allowing facilities to 
use simple electronic questionnaires or open-source extensions 
to strengthen documentation and minimize avoidable errors. 
Building the workforce capacity is equally important, and can 
be achieved through regional safety courses, online training 
modules, and mentorship programs offered by established 
MRI centers. Strengthening international collaboration 
would further help bridge these disparities, as academic 
institutions, professional societies, and global organizations 
can share technical expertise, training resources, and research 
opportunities. Finally, targeted funding from donor agencies 
and international grants can support safety-focused projects and 
help emerging centers develop sustainable imaging capabilities. 
These efforts can reduce existing inequalities and contribute to 
safer, more consistent MRI practices worldwide.
Conclusion.

This study provides the first comprehensive bibliometric 
analysis of global research trends in MRI safety and patient 
awareness from 2000 to 2025. Findings reveal a steady growth 
in publications, led by institutions and authors in the United 
States, with significant contributions from Europe and Asia. 
The research focus has shifted from technical safety concerns to 
patient-centered themes, including awareness, compliance, and 
the integration of health information technologies.

Despite these advances, gaps remain in global collaboration, 
particularly with underrepresented regions. Future research 
should emphasize cross-national partnerships, standardized 
safety protocols, and innovative educational interventions 
to address patient awareness. Ultimately, advancing MRI 
safety requires a balance between technical innovation, policy 
enforcement, and patient empowerment.
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