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 Abstract  

The advancement of interventional cardiology technology has enhanced 

the effectiveness of patient care for coronary artery disease, particularly 

through Percutaneous Coronary Intervention (PCI) using radial access. 

Although this approach is safer than femoral access, post-procedural 

complications such as hematoma, radial artery occlusion, and 

neuropathy remain clinical challenges. Evidence-Based Nursing 

Management plays a crucial role in minimizing the risk of complications 

through evidence-based interventions, including nurse education, 

optimization of compression techniques, and rehabilitation strategies. 

This study aims to analyze research trends related to evidence-based 

management in addressing post-radial PCI complications using 

bibliometric analysis with VOSviewer. The methodology includes a 

systematic literature review following the PRISMA protocol and 

bibliometric analysis of publications from 2020 to 2025 sourced from 

Google Scholar, ScienceDirect, and Wiley Online Library. The analysis 

results highlight emerging research trends in post-radial PCI 

complication management, identification of research gaps, and 

evidence-based policy recommendations. This study contributes to 

strengthening evidence-based nursing practices to enhance patient 

safety and care efficiency in PCI procedures.  

Introduction 

The development of cardiovascular interventional technology has brought significant changes 

in the care of patients with coronary artery disease. One of the commonly performed procedures 

is Percutaneous Coronary Intervention (PCI), which utilizes radial access as a safer approach 

compared to femoral access (Batra et al., 2020). The main advantages of radial access include 

a lower risk of bleeding, faster patient mobilization, and shorter hospital stays (Imbrìaco et al., 

2022). However, post-procedural complications remain a challenge in clinical practice, 

including hematoma, radial artery occlusion, and neuropathy (Khan et al., 2025). Therefore, 

Evidence-Based Nursing Management is an essential approach to enhance patient safety and 

care efficiency. 

Evidence-Based Nursing Management in the context of post-PCI complications using radial 

access aims to implement evidence-based interventions to minimize complication risks and 

improve clinical outcomes (Clark & Hyrkas, 2024). The implementation of evidence-based 

practice includes nurse education on early identification of complications, optimization of 

compression techniques, and appropriate rehabilitation strategies (Ren et al., 2025; Ruiz et al., 

2024; Liang et al., 2025). With the increasing number of studies on post-PCI complications 

and their management strategies, a bibliometric approach using software such as VOSviewer 
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becomes an effective method for analyzing research trends and identifying gaps in the scientific 

literature. 

Bibliometric approaches have been widely used in nursing research to identify publication 

patterns, citation trends, and collaboration among researchers in specific fields (Holmberg, 

2025; Li et al., 2024; Zhu et al., 2021). By using VOSviewer, this study can map the research 

network related to Evidence-Based Nursing Management in post-radial PCI complications, 

identify frequently discussed topics, and evaluate the interconnections between various studies. 

This analysis is expected to provide a more comprehensive understanding of research 

developments in this field and serve as a basis for more targeted future research (Cullen et al., 

2022; Sharma et al., 2025). Post-radial PCI complications remain a major concern in nursing 

practice, particularly in terms of monitoring and early management to prevent long-term patient 

impacts (Liu et al., 2025). One of the main challenges in implementing evidence-based 

management is the lack of understanding of effective prevention and management strategies, 

as well as variations in practice standards across healthcare facilities (McArthur et al., 2021; 

Cullen et al., 20220. Therefore, the literature mapping conducted in this study may help identify 

trends and best practices that can be adapted into evidence-based nursing policies. 

Previous studies have shown that bibliometric analysis can help identify conceptual 

relationships in health and nursing fields, as well as provide insights into future research 

directions. In the context of post-radial PCI complications, this approach can reveal the extent 

of scientific attention to this topic and highlight aspects that have received limited attention in 

past research. Hence, the findings of this study are expected to contribute to the formulation of 

evidence-based policy recommendations for nurses involved in the care of post-radial PCI 

patients. Based on the urgency and relevance of this topic, this study aims to analyze 

publication trends related to Evidence-Based Nursing Management of post-radial PCI 

complications using a bibliometric method with VOSviewer software. By identifying research 

patterns and researcher connections, the results of this study may offer deeper insights into 

scientific developments in this field and provide guidance for the development of more 

effective and efficient evidence based nursing policies.  

Methods  

This study uses a systematic literature review (SLR) and bibliometric analysis (Bartolini et al., 

2019; Huang et al., 2020). The protocol stages used as the foundation or guideline are based 

on the PRISMA Protocol, which consists of identification, screening, eligibility, and inclusion 

(Page et al., 2021). The bibliometric analysis procedure begins with determining the research 

objectives, formulating research questions, and developing a search strategy to collect the 

dataset (Huang et al., 2020). This study combines systematic SLR stages with bibliometric 

analysis, as both follow similar procedures starting from defining research objectives, 

formulating research questions, developing a search strategy for data collection, and 

conducting analysis. The entire review process is carried out systematically, including the 

dataset search stage. 

All steps in this article review are conducted systematically. The flow of actions outlined in the 

design (planning section) is followed to guide the implementation of the research. A dataset 

covering one decade is considered sufficient to track research developments in this field. The 

dataset collection stage is carried out chronologically beginning with (1) accessing Google 

Scholar, ScienceDirect, or Wiley Online Library; (2) entering keywords, as listed in Table 1, 

in the title, abstract, and keyword search fields. 

The keywords used are: Evidence-Based Nursing, Percutaneous Coronary Intervention (PCI), 

Radial Access Complications, Nursing Management, and Patient Safety; (3) then setting 

document type filters (articles and reviews), and (4) setting the publication year range (between 

2020 and 2025), (5) After clicking the search button, the data is collected in CSV format and 
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stored in a reference manager, Mendeley. For the bibliometric analysis, the CSV data will be 

visualized using the VOSviewer software. Meanwhile, the next step is the screening or 

extraction of documents by applying inclusion and exclusion criteria that were determined in 

the earlier identification phase. 

At this stage, all articles and reviews are extracted (screened) to determine which data are 

suitable for SLR analysis. The selection criteria are presented in Table 1. 

Table 1. Selection Criteria 

No. Selection Criteria Exclusion Results 

1 Articles written in English 34 Articles in non English 

2 
Inappropriate articles (No keywords in 

title, abstract, or keywords) 
30 related articles 

3 Duplication 1 related article 

Data extraction using the specified exclusion criteria resulted in 65 articles. These articles were 

then assessed for eligibility. 

The collected data will be evaluated using the following quality assessment questions: a) Was 

the article published in a journal listed in Google Scholar, ScienceDirect, or Wiley Online 

Library between 2020 and 2025?; b) Does the article cover the concept of Radial Access 

Complication Management Post-PCI? 

If the answers to these questions are "yes," the article passes the quality assessment for 

eligibility. 

 

Figure 1. PRISMA Flow Diagram 

The flow diagram in Figure 1 provides a detailed summary of the SLR and bibliometric analysis 

through the following steps: (1) In the identification stage, the research objective is first 

described. Then, it is essential to develop a review protocol. This is followed by defining the 

Start 

(a) Establishing the background and objectives of the study 

(b) Determining the formulation of the problem and research protocol 

(c) (Selection of Exclusion and Inclusion Criteria 

(d) Systematic data search: area limitations (Google Scholar, 

ScienceDirect, or Wiley Online Library), terms (Evidence-Based 

Nursing, Percutaneous Coronary Intervention (PCI), Radial Access 

Complications, Nursing Management, and Patient Safety) and time 

limits (2020-2025) 

100 screening articles with exclusion criteria (Excluded 65) 

(a) Conducting assessments (36 articles) 

(b) Validating the completeness of full-text data 23 articles 

Final Article Total (23 Articles) 

Identification 

Screening 

Eligibility 

Inclusion 
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conceptual boundaries of the study. The next steps involve a systematic data search from 

Google Scholar and journal articles published between 2020 and 2025. (2) In the screening 

stage, 100 articles were extracted using exclusion criteria. Subsequently, 65 articles were 

excluded, and 35 articles proceeded to the next stage. (3) In the eligibility stage, the articles 

must be validated and finalized. (4) Finally, the inclusion stage identifies 23 full-text articles 

that are eligible for bibliometric analysis using VOSviewer, and their contents are manually 

reviewed. The next critical phases are reporting and dissemination of the findings. 

VOSviewer Online version 1.6.17 (Visualization of Similarities) was used to map and analyze 

the data, which can be downloaded from http://www.vosviewer.com. Notably, this software 

was developed by Leiden University, CWTS (Centre for Science and Technology Studies). 

The online version of VOSviewer is a valuable tool for visualizing bibliometric networks or 

metadata in the bibliographic domain, such as titles, authors, journals, abstracts, and keywords. 

The latest online version of VOSviewer is equipped with a sharing menu that helps readers 

independently and interactively explore the visualization results.  

Result and Discussion 

Network Visualization 

The network visualization generated by VOSviewer in this study illustrates the relationships 

between concepts in the management of radial access complications following Percutaneous 

Coronary Intervention (PCI) procedures, based on an Evidence-Based Nursing approach. Each 

cluster represents thematic connections among frequently occurring terms in the literature, 

helping to understand the clinical dynamics, patient care, as well as the challenges and benefits 

of radial access in PCI procedures. 

 

Figure 2. Network Visualization Vosviewer 

Based on the VOSviewer diagram shown in Figure 2, the first cluster highlights aspects of 

complications that may occur following PCI procedures via radial access. Terms such as 

"complication", "hematoma", "radial artery occlusion (RAO)", and "risk factor" indicate that 

the primary risks after the procedure involve circulatory disturbances due to vascular trauma. 

http://www.vosviewer.com/
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"Cardiac catheterization" and "ultrasound" reflect the involvement of technology in monitoring 

and preventing complications. Literature discussing this aspect includes studies focusing on 

hematoma incidence and RAO risk factors, emphasizing the importance of proper catheter 

insertion techniques and strict monitoring during and after the procedure (Sanchez et al., 2020; 

Kim et al., 2021). 

The second cluster focuses more on the benefits and impact of radial access on procedural 

safety and patient outcomes. Terms such as "advantage", "patient outcome", "safety", and 

"vascular complication" reflect that, compared to femoral access, radial access has a lower 

complication rate. "Percutaneous coronary intervention" and "coronary artery disease" show 

that this method is widely used in patients with coronary artery disease. Several studies in the 

literature indicate that choosing radial access can reduce hospital stays and improve patient 

safety, as described by Bernat et al. (2019) and Bertrand et al. (2021). 

The third cluster relates to patient care and satisfaction with the procedure. Terms such as 

"efficacy", "nursing", "protocol", and "satisfaction" suggest that the success of care greatly 

depends on standardized nursing procedures and the effectiveness of complication 

management. Shorter hospital stays are also an advantage of radial access, as discussed in the 

study by Lee et al. (2020), which found that patients with radial access experienced faster 

recovery and reported higher satisfaction compared to femoral access. 

The fourth cluster emphasizes the role of healthcare providers in preventing complications and 

improving care quality. Terms such as "barrier", "nurse", "prevention", and "quality" indicate 

challenges in implementing evidence-based nursing standards. Related literature, such as the 

study by Malik et al. (2022), stresses that nurses play a crucial role in patient monitoring and 

education to prevent complications such as RAO and hematoma. 

From these four clusters, it can be concluded that the Evidence-Based Nursing approach in 

managing radial access complications post-PCI encompasses various aspects, including risks 

and complications, clinical benefits, care effectiveness, and the role of healthcare professionals 

in ensuring safe procedure implementation. Findings from published studies support the 

importance of close monitoring, appropriate interventional techniques, and the nursing role in 

improving patient outcomes and reducing long-term complication risks. 

Overlay Visualization 

The Overlay Visualization in VOSviewer provides a temporal view of how research concepts 

have evolved over time. The colors used in this visualization indicate the publication period of 

articles associated with certain terms. Older terms (blue) originate from earlier studies, while 

newer terms (yellow) indicate concepts that have gained attention in more recent research. 

Thus, this analysis helps identify current research trends in the management of radial access 

complications following Percutaneous Coronary Intervention (PCI). 
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Figure 3. Network Visualization 

In the Overlay Visualization diagram (Figure 3), the terms cardiac catheterization, 

complication, and radial artery occlusion appear in darker colors, indicating that these aspects 

have long been a focus in research on post-PCI complications. This aligns with previous 

literature that highlights the primary risks associated with radial access techniques, particularly 

vascular complications such as hematoma and radial artery occlusion. 

Over time, newer concepts such as recovery, safety, and patient outcome have begun to gain 

more attention, as indicated by their lighter colors. This shift reflects an increasing focus on 

evaluating the effectiveness of complication prevention and recovery strategies, which are 

increasingly supported by evidence-based research. 

In addition, terms like nursing and quality also appear in lighter shades, suggesting that the 

role of nurses in complication management is gaining more recognition in recent studies. 

Table 2. Frequency of Articles Based on Year of Publication 

Year Article Frequency Percentage (%) 

2020 5 21.74 

2021 3 13.04 

2022 4 17.39 

2023 3 13.04 

2024 7 30.43 

2025 1 4.35 

Total 23 100 

Meanwhile, the distribution of publications by year, as shown in Table 2, indicates that the 

peak of research occurred in 2024, with 7 articles (30.43%). This surge reflects a growing 

interest in the management of radial access complications post-PCI, in line with advancements 

in interventional cardiology technology and the implementation of evidence-based practice in 

nursing. In previous years, research focused more on the fundamental aspects of complications 

and risk factors, as reflected in the more stable number of publications from 2020 to 2023. 
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Although the number of publications decreased in 2025 (4.35%), this may be interpreted as a 

transition phase toward exploring more specific aspects of post-PCI complication management. 

The Overlay Visualization diagram reinforces this finding by showing that newer terms such 

as protocol, efficacy, and treatment have begun to attract attention in the most recent period, 

indicating a research direction increasingly oriented toward evaluating more effective and 

evidence-based interventions. 

Density Visualization 

The Density Visualization in VOSviewer illustrates the density of terms within a research field 

based on their frequency of occurrence in the analyzed literature. Yellow indicates terms that 

appear frequently and have strong relationships with various other concepts, while green and 

blue represent terms with lower frequencies and weaker connections within the research 

network. Through this analysis, key trends in the management of radial access complications 

following Percutaneous Coronary Intervention (PCI) can be identified, particularly in the 

context of evidence-based nursing. 

 

Figure 3. Network Visualization 

In this visualization, the terms complication, patient, and percutaneous coronary intervention 

appear with strong yellow intensity, indicating that complications and their impact on patients 

are the main focus of research. This aligns with the abundance of studies addressing the side 

effects of radial access in PCI, such as radial artery occlusion and hematoma. Terms such as 

treatment, safety, and management also appear in bright yellow-green hues, suggesting that 

recent research increasingly emphasizes patient safety and management strategies in this 

procedure. 

Meanwhile, terms such as cardiac catheterization, nurse, and prevention appear in green areas, 

indicating that aspects of nursing and complication prevention remain part of the research, 

though not as intensively focused as patient complications and care. Terms in the blue 

spectrum, such as pain, barrier, and life, show that research on psychosocial aspects and 

barriers in post-PCI patient care remains limited compared to clinical aspects. Thus, this 
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visualization suggests that the field is evolving toward improving intervention effectiveness 

and enhancing complication management, with nursing playing an increasingly recognized role 

in evidence-based approaches. 

Based on the analysis of 23 studies related to the management of radial access complications 

post-PCI, there is a clear trend toward optimizing evidence-based nursing practice. The 

majority of studies (Xia et al., 2024; Rodrigues et al., 2024; Song et al., 2023) emphasize the 

importance of hemostasis techniques and prevention of Radial Artery Occlusion (RAO) as key 

focuses. The implementation of compression protocols (such as the use of prophylactic ulnar 

compression) and the reduction of catheter sheath size has proven effective in decreasing RAO 

incidence, with compliance rates reaching up to 100% on certain audit criteria (Xia et al., 2024). 

These studies also highlight the need for standardized equipment and nursing documentation 

to ensure the sustainability of best practices. 

Scientific attention to radial access complications is global, with research contributions from 

various regions such as China (Liu et al., 2022; Wang et al., 2021), the United States (Levin et 

al., 2022; Beaver et al., 2021), and Europe (Didagelos et al., 2024; Schahab et al., 2020). 

However, clear methodological variations and recommendations are evident. For example, a 

study in Pakistan (Cheema et al., 2024) reported lower in-hospital mortality with radial access 

compared to femoral, while research in Greece (Didagelos et al., 2024) identified RAO risk 

factors such as female gender and anticoagulant use. This highlights the need for local 

adaptation of global guidelines. 

Aspects that remain underexplored include patient education and long-term monitoring. Only 

a few studies (e.g., Williams et al., 2020) have evaluated the effectiveness of nurse-led 

ultrasound monitoring to detect RAO, despite its proven feasibility and ability to reduce 

complications. In addition, psychosocial interventions, such as managing patient anxiety post-

PCI, have yet to be widely investigated, although Yang et al. (2020) demonstrated that 

advanced nursing care improved patients’ quality of life and satisfaction. 

Hemostasis techniques emerged as a dominant theme, with four main methods identified: 

manual compression, bandages, compression devices, and hemostatic patches (Rodrigues et 

al., 2024). However, the absence of standardized protocols for some methods (e.g., patches) 

indicates a gap in clinical practice. The study by Song et al. (2023) introduced innovations such 

as a combination of active care and hydrogel dressings that reduced puncture site 

complications, but their implementation remains limited to research settings. Traditional 

monitoring (e.g., vital sign frequency) has also been questioned. Clark et al. (2024) found that 

heart rate and blood pressure monitoring did not directly correlate with vascular complication 

detection, instead recommending a focus on access site physical assessment and patient 

education. These findings align with the SCAI consensus by Naidu et al. (2021), which 

emphasizes the importance of holistic clinical assessment by nurses. 

Several studies reveal implementation challenges, such as a lack of specialized compression 

devices (Xia et al., 2024) or resistance to the radial technique learning curve (Beaver et al., 

2021). Team-based training programs (coaching interventions) have proven effective in 

increasing radial access adoption but require institutional support and sufficient resources. 

Based on this synthesis, evidence-based policy recommendations include: (1) standardizing 

hemostasis protocols with a priority on calibrated compression devices, (2) integrating 

ultrasound training and clinical assessment into nursing curricula, (3) developing electronic 

documentation systems to monitor protocol compliance, and (4) enhancing multidisciplinary 

collaboration in the development of local guidelines. 

Studies such as those by Roy et al. (2022), Brunet et al. (2020), and Ying et al. (2024) also 

underline the importance of vigilance regarding rare complications such as severe ischemia, 

which require rapid response and systematic reporting. 
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Conclusion 

The Evidence-Based Nursing approach in managing radial access complications post-PCI 

demonstrates that evidence-based nursing practice plays a crucial role in enhancing patient 

safety and reducing the risk of complications. The analysis of research trends reveals that the 

main focus in the literature is the prevention of Radial Artery Occlusion (RAO), optimization 

of hemostasis techniques, and the use of monitoring technology to support early complication 

detection. Recent studies highlight the effectiveness of strategies such as prophylactic ulnar 

compression and reduction in catheter sheath size in decreasing the incidence of vascular 

complications. Additionally, the findings of this study indicate that nurse involvement in 

patient education and post-procedural monitoring significantly contributes to improved clinical 

outcomes and patient satisfaction. 

Although the evidence-based approach has shown a positive impact in clinical practice, this 

study has several limitations. The data analyzed mainly comes from studies published in recent 

years, which may not fully reflect the long-term dynamics in the management of radial access 

complications. Furthermore, the research is still limited to literature using quantitative 

approaches, while psychosocial aspects and patient experiences have not been deeply explored. 

Another factor to consider is the heterogeneity in nursing standards across healthcare facilities, 

which may affect the applicability of the research findings in various clinical contexts. 

Therefore, further research using longitudinal methods and qualitative approaches is needed to 

obtain a more comprehensive understanding. 

The implications of this study include strengthening evidence-based nursing standards in PCI 

procedures, enhancing nurse training in early complication detection, and developing more 

systematic protocols for the prevention and management of vascular complications. Healthcare 

institutions are expected to adopt best practices proven effective in this study to improve patient 

safety and optimize post-procedural recovery. Moreover, these findings emphasize the 

importance of policies that support access to monitoring technologies and safer interventional 

tools to reduce complication rates. Thus, strengthening the synergy between research, policy, 

and clinical practice becomes a strategic step toward improving the quality of evidence-based 

nursing services in the field of interventional cardiology. 
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