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ABSTRACT

Introduction: Nurse-performed radial arterial access has been described as a potential area of
advanced nursing practice in high-acuity settings, although the available evidence remains limited
and fragmented.

Objective: To map the extent, range and nature of the literature on nurse-performed radial arterial
access, including reported clinical settings, nursing roles, training models, outcomes and evidence
gaps.

Materials and Methods: A scoping review was conducted in accordance with Joanna Briggs
Institute methodology and PRISMA-ScR guidance. PubMed, Scopus and Web of Science were
searched. Original studies involving adult populations and direct nurse involvement in radial arterial
puncture, cannulation or device placement were included. Data were synthesized narratively.
Results: Of 325 records identified, 6 studies met the inclusion criteria. Studies were conducted in
Australia, Spain, China, Italy and the United Kingdom, mainly in intensive care units, neuro-
intensive care units and cardiac catheterization laboratories. Nurse-performed radial arterial access
was generally described within structured training or supervision frameworks. Reported outcomes
included procedural success, first-attempt success, complications, catheter durability and learning
curve. However, studies were heterogeneous and one study reported outcomes aggregated for
nurses and intensivists.

Conclusion: Nurse-performed radial arterial access has been described in a small number of
selected settings, mainly within structured training, supervision and progressive skill acquisition
models. However, the evidence remains limited and heterogeneous and no definitive conclusions
can be drawn regarding safety, effectiveness or optimal implementation models. Future studies
should use nurse-specific outcome reporting and evaluate training, competency assessment,

credentialing, maintenance of competence and organizational impact.

Keywords: Radial artery; Vascular access; Arterial cannulation; Critical care nursing; Scoping
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review.

INTRODUCTION

Radial arterial access encompasses percutaneous access to the radial artery for monitoring,
diagnostic or interventional purposes. In intensive care, perioperative and emergency settings, radial
arterial cannulation with an arterial catheter enables continuous hemodynamic monitoring and
arterial blood sampling, and the radial artery is one of the preferred sites for arterial cannulation [1].
In critical care settings, catheter durability and functionality are important because they may affect
continuity of care and workflow organization [2]. In interventional cardiology, transradial access is
widely used for coronary angiography and percutaneous coronary interventions [3—7].

Radial arterial access is a technically defined procedure that requires anatomical knowledge,
manual skill, aseptic technique, awareness of potential complications and the ability to recognize
procedural indications and risks. These characteristics make it relevant to discussions on advanced
nursing competencies, particularly in high-acuity settings where nurses already contribute to
vascular access management, hemodynamic monitoring and time-sensitive procedural care. In this
context, the direct performance of radial arterial access by nurses may be understood not as an
isolated technical act, but as part of a broader competency-based development of specialized
nursing roles.

Alongside the increasing adoption of radial access, significant changes have been observed in the
roles and responsibilities assigned to nurses in high-acuity care settings. Various healthcare systems
have progressively expanded nursing responsibilities through processes of clinical reorganization
and models of task-shifting and task-sharing, not only in care management but also in the
performance of advanced technical and procedural activities. In Europe, the role of the specialist
nurse has received increasing attention in terms of training, regulation and clinical competencies
[8]. Recent literature on advanced practice nursing and critical care nursing emphasizes that

expanded nursing roles require advanced education, clearly defined competencies, clinical decision-
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making, interprofessional collaboration, leadership and mechanisms for competency development
and maintenance [9—12]. At the same time, international literature suggests that expanded nursing
responsibilities may be implemented in selected contexts when supported by structured training,
supervision and clear organizational models [13,14].

In this context, nurse-performed radial arterial access may be viewed as part of a broader trajectory
of nursing role development in specialized settings. However, because this practice lies at the
intersection of advanced competencies, team organization and the redefinition of professional
responsibilities, the available literature remains scattered and insufficiently synthesized.
International sources emphasize the importance of trained and competent personnel for the insertion
and management of intravascular devices [15,16] and reviews of vascular access specialist teams
suggest that dedicated teams can improve organizational consistency and procedural outcomes [17].

Despite the growing attention to advanced procedural competencies in nursing, the extent to which
nurse-performed radial arterial access has been documented remains unclear. In particular, it is not
well established in which clinical settings this practice has been reported, how the nursing role has
been defined, what training and supervision models have been described, and which outcomes have
been measured. No previous review specifically addressing radial arterial access performed directly
by nurses was identified. This gap supports the need for an evidence-mapping approach capable of
clarifying the current state of knowledge and identifying areas requiring further research.

Because the available evidence appears limited, heterogeneous and dispersed across different
clinical contexts, a scoping review design was considered appropriate to map the extent, range and

nature of the literature rather than to estimate effectiveness or generate pooled outcome measures.

Objective
This scoping review aimed to map the extent, range and nature of the available literature on nurse-
performed radial arterial access, describing the clinical settings in which this practice has been

reported, the nursing roles involved, the training and supervision models described, the outcomes
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reported and the remaining gaps in evidence.

MATERIALS AND METHODS

Study design and protocol registration

A scoping review was conducted to map the available literature on nurse-performed radial arterial
access. This design was selected because the topic is emerging and the evidence base is limited,
heterogeneous and dispersed across different clinical contexts. The review was conducted in
accordance with the methodological framework proposed by the Joanna Briggs Institute for scoping
reviews and the manuscript was prepared following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) reporting guidance
[18-20]. The study protocol was registered on the Open Science Framework (OSF) on March 22,

2026 (DOI: 10.17605/0OSF.IO/AE2NB).

Sampling and eligibility criteria
The review question and eligibility criteria were defined using the Population, Concept and Context

(PCC) framework, which is summarized in Table 1.

PCC element Definition
Population Adult patients undergoing diagnostic or therapeutic procedures requiring radial arterial
access.
Concept Radial arterial access performed directly by nurses, including radial arterial puncture,
cannulation or arterial device placement at the radial site.
Context Clinical settings in which nurse-performed radial arterial access has been described in the
literature.

Table 1. Population, Concept and Context (PCC) framework.

The Population included adult patients undergoing diagnostic or therapeutic procedures requiring
radial arterial access. The Concept of interest was radial arterial access performed directly by
nurses, defined as the active involvement of nurses in the technical act of radial arterial puncture,

cannulation or arterial device placement. Throughout this review, “radial arterial access” is used as
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an umbrella term. “Radial arterial cannulation” refers to arterial catheter placement for
hemodynamic monitoring and blood sampling, whereas “transradial access” and “distal radial
access” refer to vascular access procedures performed in interventional cardiology. Studies focusing
exclusively on arterial puncture for blood gas analysis were not considered eligible. The Context
included the clinical settings in which nurse-performed radial arterial access has been described in
the literature.

Original studies conducted in adult populations were considered eligible if radial arterial access was
performed directly by nurses. Eligible studies included quantitative, qualitative and mixed-methods
designs as well as observational studies, interventional studies, feasibility studies, pilot studies,
implementation studies, before-and-after studies and descriptive studies, provided they contained
sufficiently clear information on the nurse’s role in performing the procedure. Studies published in
English or Italian were considered, with no restriction on publication year.

Studies were excluded if the nursing role was limited to patient preparation, procedural assistance,
post-procedural monitoring, hemostasis management, device removal, or surveillance of
complications rather than direct technical performance of radial arterial access. Studies that focused
exclusively on arterial puncture for blood gas sampling were also excluded. Pediatric studies,
preclinical studies, editorials, commentaries, letters, narrative reviews, systematic reviews, scoping
reviews and conference abstracts lacking sufficient information for eligibility assessment were

excluded.

Information sources, search strategy and study selection

The literature search was carried out on March 23, 2026 in PubMed, Scopus and Web of Science.
These databases were selected because they provide broad biomedical, multidisciplinary and
citation-indexed coverage relevant to clinical, interventional and nursing-related literature. The

complete search strategies adopted for each database are reported in Table 2.

Nurse-performed radial arterial access: A scoping review of reported practice, training and evidence gaps 98



\SC

ursing 2026, Volume 3, Nr. 4 pp 92-120

Database Search strategy

PubMed (Nurse[Title/Abstract] OR Nurses[Title/Abstract] OR Nursing[Title/Abstract] OR Nursing
staff[ Title/Abstract] OR Registered nurse[Title/Abstract] OR Registered
nurses|Title/Abstract] OR Advanced practice nurse[Title/Abstract] OR Advanced practice
nurses|[Title/Abstract] OR Clinical nurse specialist[Title/Abstract] OR Clinical nurse
specialists[Title/Abstract] OR Nurse-led[Title/Abstract] OR Nurse performed|Title/Abstract]
OR Nurse-performed|[Title/Abstract]) AND (Radial access[Title/Abstract] OR Radial arterial
access[Title/Abstract] OR Radial artery access[Title/Abstract] OR Radial artery
cannulation[Title/Abstract] OR Radial artery puncture[Title/Abstract] OR Radial
approach[Title/Abstract] OR Transradial[Title/Abstract] OR Trans-radial[Title/Abstract] OR
Transradial access[Title/Abstract] OR  Distal radial[Title/Abstract] OR  Distal
transradial[ Title/Abstract] OR  Distal  trans-radial[Title/Abstract] OR  Dorsal
radial[ Title/Abstract] OR Radial sheath[Title/Abstract] OR Radial
catheterization[ Title/Abstract] OR Radial catheterisation| Title/Abstract])

Web of (TS=(Nurse OR Nurses OR Nursing OR Nursing staff OR Registered nurse OR Registered
Science nurses OR Advanced practice nurse OR Advanced practice nurses OR Clinical nurse
specialist OR Clinical nurse specialists OR Nurse-led OR Nurse performed OR Nurse-
performed)) AND (TS=(Radial access OR Radial arterial access OR Radial artery access OR
Radial artery cannulation OR Radial artery puncture OR Radial approach OR Transradial OR
Trans-radial OR Transradial access OR Distal radial OR Distal transradial OR Distal trans-
radial OR Dorsal radial OR Radial sheath OR Radial catheterization OR Radial
catheterisation))

Scopus TITLE-ABS-KEY ((nurs* OR "nursing staff" OR "registered nurse*" OR "advanced practice
nurse*" OR "clinical nurse specialist*" OR "nurse-led" OR "nurse performed" OR "nurse-
performed") AND ("radial access" OR "radial arterial access" OR "radial artery access" OR
"radial artery cannulation" OR "radial artery puncture" OR "radial approach" OR transradial
OR "trans-radial" OR "transradial access" OR "distal radial" OR "distal transradial" OR
"distal trans-radial" OR "dorsal radial" OR "radial sheath" OR "radial catheterization" OR
"radial catheterisation"))

Table 2. Combination of keywords used with the Boolean operators.

The search strategy was built around two main conceptual domains: the nursing profession and
radial arterial access. This approach was adopted to maximize search sensitivity and allow broad
retrieval of potentially relevant literature.

The PubMed strategy was based on Title/Abstract free-text terms to retrieve records explicitly
referring to both nursing roles and radial arterial access. During the preliminary development of the
search strategy, combinations of controlled vocabulary terms related to nursing, catheterization and
radial artery procedures were explored before the final free-text search approach was selected.
However, they were not incorporated into the original search strategy because the review aimed to
identify records explicitly describing direct nurse performance of radial arterial access. The
potential effect of not including controlled vocabulary terms on search sensitivity is acknowledged

in the Limitations section.
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CINAHL, Embase and gray literature sources were not searched. CINAHL was not available
through the authors’ institutional resources at the time of the original search and revision. Embase
and gray literature sources were also not searched because of resource constraints and the need to
maintain a reproducible search process. The potential effect of these omissions on the
comprehensiveness of the evidence mapping is addressed in the Limitations section.

All records identified through the electronic search were imported into Rayyan [21] for reference
management and duplicate removal. Duplicates were identified using combinations of title, authors,
year of publication and DOI.

The study selection process occurred in two stages: titles and abstracts screening followed by a full-
text assessment of potentially eligible records. Two reviewers, C.S. and P.C., performed the title and
abstract screening independently. Records judged to be clearly irrelevant were excluded at this
stage. Studies considered potentially eligible, or those for which the available information was
insufficient to make a definitive decision, were retained for full-text review. Any disagreement
between the two reviewers was resolved through discussion. If consensus could not be reached, a

third reviewer, F.C., was consulted. Reasons for exclusion were recorded systematically.

Data charting and synthesis

A standardized data charting form was developed specifically for this review to collect the main
characteristics of the included studies. For each included article, the following information was
extracted: authors, year of publication, country, study design, setting, description of the nurse’s role,
training or supervision model, reported outcomes, results and conclusions. Data charting was
performed independently by two reviewers using a standardized extraction form developed for this
review. Extracted data were compared and any discrepancies were resolved through discussion. If
consensus could not be reached, a third reviewer was consulted. Particular attention was paid to the
procedural role attributed to nurses in order to distinguish studies in which nurses directly

performed radial arterial access from those in which the nursing contribution was limited to
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supportive or post-procedural activities. When outcome data were not reported separately for
nurses, this was recorded as a limitation in nurse-specific attribution. The extracted data were
organized into summary tables and synthesized narratively. The synthesis aimed to describe how
nurse-performed radial arterial access has been reported across clinical settings and to map
recurring themes related to nursing role, training, supervision, competency development, procedural
outcomes and evidence gaps.

Consistent with scoping review methodology, formal critical appraisal was not undertaken because
the purpose of the review was to map the extent and nature of the evidence rather than to determine
the effectiveness of an intervention. However, study design and key methodological features were

extracted to support contextual interpretation of the findings.

RESULTS

Study selection

A total of 325 records were identified through database searches, including 75 from PubMed, 113
from Scopus and 137 from Web of Science.

Prior to screening, 129 duplicate records were removed, resulting in 196 unique records for
screening. Titles and abstracts of the 196 records were screened, resulting in the exclusion of 190
records for the following reasons: non-relevant population (n = 73), topic not focused on radial
arterial access or referring to a non-relevant access site (n = 7), radial arterial access not performed
directly by nurses (n = 37), study focused exclusively on post-procedural care, hemostasis,
monitoring or complications (n = 45) and non-eligible publication type (e.g., review, poster,
abstract) (n = 28). Six reports were sought for retrieval, all were retrieved and assessed for
eligibility and all six met the inclusion criteria.

The selection process is reported in the PRISMA 2020 flow diagram (Figure 1).
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Identification of studies via databases and registers

|dentification

Records identified from:
Databases (n = 325)
PubMed (n = 75)
Scopus (n = 113)
Web of Science (n = 137)
Registers (n = 0)

Records removed before screening:
Duplicate records (n = 129)
Records marked ineligible by automation
tools (n=0)

Records removed for other reasons (n = 0)

Records screened
(n=196)

Records excluded
(n=190)

Reports sought for retrieval
(n=6)

Reports not retrieved
(n=0)

Screening

Reports assessed for eligibility
(n=6)

Reports excluded:
(n=0)

4

Included

Studies included in review
(n=16)

Reports of included studies
(n=16)

Figure 1. PRISMA 2020 flow diagram of the study selection process

Characteristics of included studies

This scoping review includes six original studies reporting radial arterial access performed directly

by nurses or involving nurses in the direct performance of the procedure. The articles were

published between 2011 and 2025. The represented countries were Australia, Spain, China, Italy

and the United Kingdom. The described clinical settings were mainly adult intensive care units

(ICUs), neuro-intensive care units and cardiac catheterization laboratories.
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Two broad clinical contexts were identified. In intensive care settings, radial arterial cannulation
was mainly related to hemodynamic monitoring and arterial blood sampling. In cardiac
catheterization laboratories, radial or distal radial access was described as part of interventional
cardiology pathways. Although these studies shared the radial artery as the anatomical access site,
they differed in clinical indication, technical pathway, procedural endpoints and organizational

context.

Mapped outcome domains

The outcomes reported in the included studies were grouped into five domains: procedural
performance, complications and procedure-related events, catheter durability and functionality,
training and competency development and implementation-related indicators. Definitions and

reporting methods varied across studies. Table 3 summarizes the operational meaning of each

domain, the studies reporting it and the main limitations identified across the evidence.

Outcome domain

Operational meaning in
included studies

Studies reporting
the domain

Main limitation

Procedural performance

Procedural success, first-
attempt success or technical
feasibility

[22-27]

Definitions varied across
settings, procedures and
clinical contexts

Complications and
procedure-related

Adverse events, immediate
procedural complications,

[22-24,26,27]

Reporting was heterogeneous
and definitions were not always

indicators

supervised practice, phased
autonomy, role definition or
organizational arrangements

events blood exposure or minor local explicit
events
Catheter durability and | Catheter duration, catheter [23,25] Reported mainly in ICU-
functionality function over time or need for focused studies and with
catheter replacement variable definitions
Training and Supervised attempts, [22,24,26,27] Limited detail on formal
competency competency achievement, competency assessment and
development learning curve or progression maintenance of competence
to independent practice
Implementation-related | Training programs, [22,26,27] Credentialing, governance,

staffing implications, patient
experience and organizational
impact were poorly reported

Table 3. Mapped outcome domains across included studies

Procedural performance was the most frequently reported domain. It

included procedural success,
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first-attempt success or technical feasibility, depending on the study. Procedural success generally
referred to successful radial artery puncture, cannulation or sheath placement. First-attempt success
referred to successful completion of the procedure on the first attempt, where reported. Technical
feasibility was mainly used in studies conducted in cardiac catheterization laboratories and referred
to successful completion of the planned radial or distal radial access procedure.

Complications and procedure-related events were reported heterogeneously. Some studies reported
no adverse events or no significant complications, whereas others reported immediate procedural
complications, blood exposure or minor local events. Definitions of complications were not
consistent across studies and were not always reported in sufficient detail.

Catheter durability and functionality were reported only in studies focused on arterial cannulation in
intensive care settings. These outcomes referred to catheter performance over time, duration of
catheter function or the need for catheter replacement.

Training and competency development were reported through supervised attempts, achievement of
competency, changes in success rates across sequential procedures or comparison between
supervised and independent practice phases. However, details on formal competency assessment,
minimum procedural volume, credentialing and maintenance of competence were limited.
Implementation-related indicators were less consistently described. Some studies reported
structured training programs, supervised practice or phased transition to independent practice, but
limited information was available on governance arrangements, staffing implications, patient
experience or organizational impact. Overall, the mapped domains show that the available literature
reports selected procedural and training-related outcomes, but provides limited evidence on broader

implementation, transferability and long-term organizational effects.

Mapping of nursing roles and attribution
The role attributed to nurses varied across studies. In most included studies, nurses directly

performed radial arterial puncture, cannulation or radial access after specific training or under
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supervision. In the cardiac catheterization laboratory studies, nurses were involved in radial access

as part of structured or nurse-led programs, including supervised and independent practice phases.

In intensive care studies, nurses performed arterial cannulation for monitoring purposes, sometimes

as novice operators and sometimes after previous clinical experience or dedicated training.

Training and supervision were recurring features of the included studies. However, the level of

detail provided was variable. Some studies described formal training programs, supervised

procedural attempts or phased progression toward independent practice. Others provided limited

information on educational content, minimum procedural volume, competency assessment,

credentialing or maintenance of competence. One study reported outcomes jointly for nurses and

intensivists, limiting the possibility of attributing procedural outcomes specifically to nurses.

Summary of included studies

The main characteristics and mapped findings of the included studies are summarized in Table 4.

Study | Country Clinical Nurse role | Training or Mapped Key reported Main
and setting and and supervision outcomes findings evidence gap
year design procedure | attribution model

Chee et | Australia | Adult ICU; | Nurses Training Procedural 107 attempts Limited detail
al. [22]; | ; radial artery | directly program with | success; were recorded, | on long-term
2011 Descripti | cannulation | performed supervised competency | with 67 maintenance
ve for radial practice achievemen | successful of competence
explorati | monitoring | arterial t; adverse cannulations and broader
ve study cannulation events (63%). Eleven | implementatio
nurses n outcomes
achieved
competency.
No adverse
events were
reported.
Ledn et | Spain; Medical Novice Brief training | First- First-attempt Limited
al. [23]; | Prospecti | ICU; nurses before attempt success was information on
2025 ve cohort | arterial directly clinical success; 50.6% with competency
study catheterizati | performed performance | complicatio | palpation and | assessment
on by arterial ns; catheter | 58% with and
palpation or | cannulation duration ultrasound transferability
ultrasound guidance. beyond novice
guidance Complications | operators in
and catheter one ICU
duration were
comparable
between
groups.
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Xie et China; Neuro-ICU; | Nurses Nurses had First- The Focus on
al. [24]; | Prospecti | radial directly previous attempt transmural technique
2025 ve arterial performed clinical success; puncture plus | comparison,
randomiz | puncture for | radial experience immediate sensor tube with limited
ed invasive arterial and received | complicatio | technique information on
controlle | blood puncture study- ns; blood showed higher | broader
d trial pressure and specific exposure first-attempt training,
monitoring | cannulation | training success, fewer | governance
immediate and
complications | competency
and lower maintenance
blood
exposure than
direct
puncture.
Imbriac | Italy; General/sur | Cannulation | Operator First- Ultrasound Nurse-specific
oetal. | Prospecti | gical ICU was training and | attempt guidance was | attribution not
[25]; ve non- and performed supervision success; associated possible
2021 randomiz | general/trau | by critical not fully catheter with higher because
ed cohort | ma ICU; care nurses | detailed for durability; first-attempt outcomes
study radial artery | and nurse- catheter success in were reported
cannulation | intensivists; | specific functionalit | hypotensive jointly for
outcomes performance |y patients and nurses and
were longer catheter | intensivists
aggregated duration when
insertion was
performed 4—
10 cm from
the wrist.
Wojcik | United Cardiac Nurses Structured Procedural | Success rates Limited
et al. Kingdom | catheterizati | directly training with | success; were reported | generalizabilit
[26]; ; Clinical | on performed supervised, complicatio | across y due to local
2024 audit laboratory; | radial independent | ns; program | supervised, program
radial access in a and implementat | independent design and
access nurse-led consolidation | ion and limited detail
program program phases consolidation | on
phases, with credentialing
no significant | or long-term
complications | outcomes
reported.
Cereda | Italy; Cardiac Nurse Supervised Technical Technical Single-center
et al. Single- catheterizati | performed practice with | feasibility; feasibility was | experience,
[27]; center on puncture, learning learning 89%. Failures | with limited
2023 observati | laboratory; | wiringand | curve curve; were evidence on
onal distal radial | sheath assessment complicatio | concentrated transferability,
study access advanceme ns in the first 50 | governance
nt under cases. No and
cardiologist major maintenance
supervision complications | of competence
were reported.

Table 4. Summary of included studies.

To further illustrate heterogeneity in outcome reporting, Table 5 summarizes how procedural
success, complications and competency attainment were defined or operationally reported in each

included study. Where no explicit definition or competency threshold was provided, this is indicated
106
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accordingly.

As shown in Table 5, outcome definitions were not standardized across studies.

Study Procedural success Complications Competency attainment
Chee et al. | Each skin penetration was considered | Adverse events were | Competency  required a
[22]; a cannulation attempt. Failure was | assessed clinically and | minimum of two successful

defined as inability to obtain arterial | included bleeding, distal | cannulations under
blood flashback or failure to advance | tissue ischemia, redness or | supervision before
the cannula into the radial artery. | swelling. No adverse events | independent performance.
Overall, 67/107 attempts were | were reported.
successful.
Leén et al. | First-attempt success was the primary | Immediate complications | No  formal  competency
[23]; endpoint; overall success, failed | included hematoma, while | threshold was  reported.
attempts and number of attempts | late complications included | Nurses completed two 3-
were also reported. No additional | catheter infection or | hour workshops followed by
operational definition was provided. dysfunction. supervised clinical practice.
Xie et al. | Initial success was calculated as | Study-specific  definitions | No  formal competency
[24]; successful initial catheterizations | were provided for | attainment threshold was
divided by total punctures. Overall | hematoma/ecchymosis, reported. Nurses had
success required successful | catheter-associated infection | previous clinical experience

cannulation at the same puncture site
within three attempts. Failure was
defined as inability to aspirate arterial
blood or absence of an arterial
pressure waveform after transducer
connection.

and distal limb ischemia;
blood exposure was also
assessed.

and received study-specific
preparation.

Imbriaco et
al. [25];

First-attempt insertion was reported
for blind and ultrasound-guided
cannulation. Outcomes were
aggregated for critical care nurses
and intensivists.

Complications were not a

primary nurse-specific
outcome; local infection
signs and dressing

requirements were reported.

No formal competency
attainment outcome was
assessed and nurse-specific
attribution was not possible.

Wojcik et al. | Complication-free procedural success | Adverse events and vascular | Competency required 50
[26]; was defined as radial access secured | complications were | procedures under  direct
within two puncture attempts and | monitored, including | consultant-led observation,
without adverse events. vascular trauma or spasm | review of a procedural log
leading to  cannulation | and formal sign-off. A
failure and complications | further 100 independent
before discharge. procedures were then
evaluated before sign-off as

an independent practitioner.
Cereda et al. | Technical feasibility was reported as | No major complications | No  formal competency
[27]; 89%. Failures were concentrated in | were  reported. Minor | threshold was  reported.
the first 50 cases; a more detailed | complications were | Competency  development
operational definition of technical | described, but detailed | was indirectly explored

feasibility was not reported.

operational definitions were
not provided.

through the learning curve
and operator experience.

Table 5. Study-specific definitions and reporting of selected outcomes

Procedural success ranged from successful cannulation or first-attempt success to complication-free

access within a predefined number of attempts. Formal criteria for competency attainment were

107
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reported only in a minority of studies. This variability limits direct cross-study comparison and
reinforces the need for standardized outcome definitions in future research.

Overall, the mapped evidence remains limited and heterogeneous across clinical contexts,
procedures and outcome definitions, precluding firm conclusions regarding safety, effectiveness or

transferability across settings.

DISCUSSION

From reported procedures to advanced nursing competencies

This scoping review mapped the available literature on radial arterial access performed directly by
nurses. The main finding is not that nurse-performed radial arterial access can be considered
established, but that it has been reported in a small number of selected clinical settings, usually
within structured training or supervision frameworks. This distinction is important. The current
evidence does not allow conclusions about effectiveness, safety or broad implementation. Rather, it
identifies radial arterial access as an emerging procedural area in which nursing roles, competencies
and organizational models are still being defined.

Across the included studies, radial arterial access was not described as a simple technical task
transferred from physicians to nurses. In the intensive care studies, nurses performed radial arterial
cannulation mainly for monitoring purposes, either after dedicated training or within defined
clinical protocols [22-25]. In the cardiac catheterization laboratory studies, nurse-performed radial
or distal radial access was described within structured or supervised procedural pathways [26,27].
These findings suggest that nurse-performed radial arterial access should be interpreted as a
competency-dependent activity requiring procedural knowledge, manual skill, recognition of
complications, supervision and progressive autonomy. This interpretation is consistent with broader
literature on advanced practice nursing and critical care nursing competence. International guidance
describes advanced practice nursing as requiring advanced education, expert knowledge, complex

decision-making skills and clinical competencies shaped by the context in which nurses are
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authorized to practice [9].

Recent reviews in emergency and critical care settings have similarly emphasized that advanced
practice roles require clearly defined competencies, interprofessional collaboration, leadership and
mechanisms for competency development [10,11]. Literature on critical care nursing expertise also
suggests that competence develops progressively from core critical care competencies toward
specialized and advanced levels through clinical experience, postgraduate education and continuing
professional development [12]. These external sources were not part of the evidence map on nurse-
performed radial arterial access, but they help contextualize why training, supervision, competency

assessment and governance emerged as central issues in the present review.

Heterogeneity of clinical contexts and procedures

A key finding of this review is the heterogeneity of the clinical contexts in which nurse-performed
radial arterial access was reported. Although all included studies involved the radial artery as the
anatomical access site, the clinical meaning of the procedure differed across settings. In intensive
care units, radial arterial cannulation was mainly related to hemodynamic monitoring and arterial
blood sampling [22-25]. In cardiac catheterization laboratories, radial or distal radial access was
part of an interventional cardiology pathway [26,27].

These differences are relevant because the indications, technical pathway, procedural endpoints and
organizational requirements are not identical across settings. Chee et al. focused on a training
program for ICU nurses performing radial arterial cannulation [22]. Ledn et al. compared palpation
and ultrasound guidance among novice nurses in an adult ICU [23]. Xie et al. evaluated two radial
puncture techniques for invasive blood pressure monitoring in a neuro-ICU [24]. Imbriaco et al.
examined radial arterial cannulation in ICU patients, although outcomes were reported jointly for
nurses and intensivists [25]. By contrast, Wojcik et al. described a nurse-led radial access program
in a cardiac catheterization laboratory [26], while Cereda et al. focused on nurse-led distal radial

access under cardiologist supervision [27]. Therefore, the available evidence should not be

Nurse-performed radial arterial access: A scoping review of reported practice, training and evidence gaps 109



\SC

ursing 2026, Volume 3, Nr. 4 pp 92-120

interpreted as supporting a single transferable model of nurse-performed radial arterial access.
Rather, it suggests that implementation models may need to be setting-specific and adapted to the
clinical purpose of the procedure. Radial arterial cannulation for hemodynamic monitoring and
transradial access for interventional cardiology should therefore be regarded as distinct procedural
and organizational contexts rather than as interchangeable expressions of the same practice.
Accordingly, findings related to training, procedural performance or implementation in one setting

should not be assumed to be directly transferable to the other.

Training, supervision and competency governance

Training and supervision emerged as the most consistent implementation conditions across the
included studies. Chee et al. explicitly evaluated a radial arterial cannulation training program for
intensive care nurses and reported competency achievement after supervised practice [22]. Xie et al.
involved nurses with previous clinical experience and study-specific preparation before performing
radial arterial puncture [24]. Wojcik et al. described a phased program including supervised
practice, independent practice and consolidation in a cardiac catheterization laboratory [26]. Cereda
et al. reported a learning curve for distal radial access, with failures concentrated in the initial phase
of experience [27]. However, the level of detail provided on competency development was variable.
The literature offered limited information on educational content, minimum procedural volume,
formal competency assessment, credentialing processes and maintenance of competence over time.
This is a central issue for nursing practice. If radial arterial access is considered as an advanced
procedural nursing competency, implementation cannot rely only on local enthusiasm or informal
task delegation. Within the context of this review, procedural competency refers specifically to the
knowledge, technical skills and clinical judgment required to perform radial arterial access. Broader
professional competence encompasses additional dimensions of advanced nursing practice,
including complex decision-making, interprofessional collaboration, leadership and professional

accountability [9-12]. The two constructs are therefore related but not interchangeable. Such
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implementation requires explicit role definition, standardized training pathways, supervised clinical
practice, criteria for competence assessment and mechanisms for ongoing evaluation. Governance
and accountability were also insufficiently described. Some studies reported supervision or
structured implementation [22,26,27], but few described how procedural privileges were granted,
how responsibilities were shared within the interprofessional team or how adverse events were
monitored from an organizational perspective. In addition, the study by Imbriaco et al. limits nurse-
specific interpretation because outcomes were aggregated for nurses and intensivists [25]. These

gaps limit the ability to translate the reported experiences into broader practice recommendations.

Regulatory context and transferability

Differences in national regulatory frameworks and professional scope of practice may partly explain
why nurse-performed radial arterial access has been reported only in selected countries and clinical
environments. The included studies were conducted in Australia [22], Spain [23], China [24], Italy
[25,27] and the United Kingdom [26]. These healthcare systems differ in nursing education,
recognition of advanced practice roles, local credentialing processes and interprofessional
organization. Such contextual factors may influence whether nurses are allowed, prepared or
supported to perform advanced procedural activities.

Transferability should therefore be interpreted cautiously. A training model developed for ICU
arterial cannulation [22,23] may not be directly transferable to a cardiac catheterization laboratory
radial access program [26,27]. Similarly, evidence from neuro-intensive care radial puncture for
invasive blood pressure monitoring [24] may not apply directly to distal radial access for
interventional cardiology procedures [27]. Before wider implementation is considered, healthcare
organizations should evaluate local legislation, professional regulation, educational preparation,
supervision capacity, interprofessional agreements and systems for monitoring outcomes. Moreover,
findings generated in highly specialized and closely supervised settings should not be assumed to be

directly transferable to routine clinical practice unless comparable training, competency assessment,
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governance and supervision structures are in place.

Implications for nursing practice, education and policy

For nursing practice, this review highlights that nurse-performed radial arterial access should be
considered only within structured and well-governed practice models. The available evidence
suggests that training and supervision are central to implementation, particularly in studies where
nurses progressed through supervised attempts, dedicated preparation or phased autonomy
[22,24,26,27]. Therefore, local implementation should be preceded by explicit governance
arrangements, role definitions, supervised training and mechanisms for monitoring outcomes. Local
protocols should define nurse eligibility, required preparation, supervision arrangements,
documentation requirements, escalation criteria and nurse-specific outcome monitoring. However,
the current literature does not support unsupervised or broadly generalized adoption, and stronger
evidence is required before wider implementation can be recommended.

For nursing education, these findings support the need to define the theoretical and practical
components required for advanced procedural competencies. Educational pathways should address
anatomy, procedural technique, ultrasound use where relevant, aseptic practice, complication
recognition, patient safety, communication within the interprofessional team and post-procedural
monitoring. Competency assessment should include both procedural performance and clinical

judgment, rather than the number of completed procedures alone.

Evidence gaps

The review identified several evidence gaps. First, few studies provided nurse-specific outcome
data. Second, definitions of procedural success, complications and competency attainment varied
across studies. Third, limited information was available on credentialing processes, maintenance of
competence, staffing implications, patient experience, cost-effectiveness and long-term

organizational outcomes. Fourth, the available literature does not provide sufficient evidence to
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determine whether findings from highly structured or specialist settings can be transferred to other
clinical contexts.

These gaps reinforce the value of a scoping review approach. The purpose of this review was not to
determine whether nurse-performed radial arterial access is effective or safe, but to map how this
practice has been reported, which concepts and outcomes have been used and where evidence
remains insufficient. On this basis, the current literature should be considered preliminary and
hypothesis-generating. Future research should prioritize multicenter prospective studies with nurse-
specific outcome reporting and standardized competency assessment frameworks. Such studies
should also evaluate patient-reported outcomes and experience, organizational outcomes including
workflow, staffing and implementation sustainability, cost-effectiveness and transferability across
healthcare systems.

Notably, none of the included studies systematically assessed patient-reported outcomes or patient
experience. This represents an additional gap because procedural implementation should also
consider the patient perspective alongside technical and organizational outcomes. Future studies
should therefore incorporate patient-centered measures such as perceived comfort, anxiety,

satisfaction, acceptability and preferences regarding nurse-performed procedures.

CONCLUSION

This scoping review mapped a small and heterogeneous body of literature on nurse-performed
radial arterial access in selected critical care and interventional settings. The available evidence
suggests that this practice has mainly been reported within structured training, supervision and
progressive skill acquisition models, rather than as routine or broadly standardized nursing practice.
The review also shows that the current literature provides limited nurse-specific outcome reporting
and limited information on competency assessment, credentialing, maintenance of competence,
governance arrangements and transferability across settings. Therefore, no definitive conclusions

can be drawn regarding safety, effectiveness or optimal implementation models.
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Future research should use robust designs, clearly define procedural success and complications,
report outcomes separately by operator group and describe training, supervision, competency
assessment and organizational requirements in detail. These steps are needed to clarify the clinical,

educational and organizational implications of this potential area of advanced nursing practice.

Limitations

This review has several limitations. First, the findings should be interpreted as a preliminary
mapping of the indexed literature retrieved through the selected databases. The search was limited
to PubMed, Scopus and Web of Science. CINAHL was not searched because it was not available
through the authors’ institutional resources at the time of the original search and revision. Embase
and gray literature sources were also not searched because of resource constraints and the need to
maintain a reproducible search process. These omissions may have led to the exclusion of nursing-
specific, vascular access-related, practice-based, biomedical or unpublished evidence. More
specifically, the absence of CINAHL and Embase may have resulted in underrepresentation of
nursing-specific and multidisciplinary clinical studies, while the exclusion of gray literature may
have reduced the retrieval of implementation reports, local practice models and other non-indexed
evidence. Consequently, the small body of literature identified in this review should not be
interpreted as necessarily representing the full extent of existing evidence.

In addition, the PubMed search strategy relied on free-text Title/Abstract terms and did not include
controlled vocabulary terms. Although this choice was intended to retrieve records explicitly
referring to both nursing roles and radial arterial access, it may have affected search sensitivity.
Taken together, the exclusion of nursing-specific databases and the absence of controlled
vocabulary terms may have contributed to the small number of eligible studies identified.
Therefore, the scarcity of included studies should be interpreted cautiously and may reflect both the
emerging nature of the topic and the methodological boundaries of the search strategy.

Second, only studies published in English or Italian were considered. Relevant evidence published
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in other languages may therefore have been missed.

Third, only six studies met the inclusion criteria and these were heterogeneous in terms of setting,
design, technique, operator profile and reported outcomes. This heterogeneity limits the extent to
which the findings can be synthesized under a single implementation model. Fourth, one included
study reported outcomes in aggregate for nurses and intensivists, limiting nurse-specific
interpretation.

Finally, because no formal critical appraisal was conducted, the findings should be interpreted as a

mapping of the available literature rather than as evidence of effectiveness or safety.
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