Cardiology

Baishideng Publishing Group Inc



é) World Journal of
Cardiology

Contents Monthly Volume 13 Number 5 May 26, 2021
MINIREVIEWS
117 Transcatheter pulmonic valve implantation: Techniques, current roles, and future implications

Law MA, Chatterjee A

ORIGINAL ARTICLE

Case Control Study

130 Correlation between soluble receptor for advanced glycation end products levels and coronary artery
disease in postmenopausal nondiabetic women
Ghosh S, Kapoor D, Vijayvergiya R, Sangwan S, Wangkheimayum S, Mehta S, Dhawan V
SYSTEMATIC REVIEWS

144 Efficacy and safety of distal radial approach for cardiac catheterization: A systematic review and meta-

analysis

Tzumida T, Watanabe J, Yoshida R, Kotani K

Jaishideng®

WJC | https://www.wjgnet.com I May 26,2021 | Volumel13 | Issue5



World Journal of Cardiology

Contents
Monthly Volume 13 Number 5 May 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Cardiology, Plinio Cirillo, MD, PhD, Associate Professor, Division of
Cardiology, Department of Advanced Biomedical Sciences, University of Naples "Federico II", Naples 80131, Italy.
pcirillo@unina.it

AIMS AND SCOPE

The primary aim of World Journal of Cardiology (WJC, World | Cardiol) is to provide scholars and readers from
various fields of cardiology with a platform to publish high-quality basic and clinical research articles and
communicate their research findings online.

WJC mainly publishes articles reporting research results and findings obtained in the field of cardiology and
covering a wide range of topics including acute coronary syndromes, aneurysm, angina, arrhythmias,
atherosclerosis, atrial fibrillation, cardiomyopathy, congenital heart disease, coronary artery disease, heart failure,
hypertension, imaging, infection, myocardial infarction, pathology, peripheral vessels, public health, Raynaud’s
syndrome, stroke, thrombosis, and valvular disease.

INDEXING/ABSTRACTING

The WJC is now abstracted and indexed in Emerging Sources Citation Index (Web of Science), PubMed, PubMed
Central, Scopus, China National Knowledge Infrastructure (CNKI), China Science and Technology Journal
Database (CSTJ), and Superstar Journals Database.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Y7 Yuan; Production Department Director: Xiang I.i; Editorial Office Director: Ya-uan Ma.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Cardiology https:/ /www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1949-8462 (online) https:/ /www.wijgnet.com/bpg/Getlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
December 31, 2009 https:/ /www.wignet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Monthly https:/ /www.wignet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Ramdas G Pai, Dimitrios Tousoulis, Marco Matteo Ciccone https:/ /www.wjgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/1949-8462/editotialboard. htm https:/ /www.wijgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
May 26, 2021 https:/ /www.wjgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com https://www.wjgnet.com

Boishiengs WIC | https://www.wjgnet.com I May 26,2021 | Volume13 | Issue5 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1949-8462/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

4

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4330/ wjc.v13.i5.144

World Journal of
Cardiology

World | Cardiol 2021 May 26; 13(5): 144-154

ISSN 1949-8462 (online)

SVSTEMATIC REVIEWS

Efficacy and safety of distal radial approach for cardiac
catheterization: A systematic review and meta-analysis

Toshihide Izumida, Jun Watanabe, Ryo Yoshida, Kazuhiko Kotani

ORCID number: Toshihide Izumida
0000-0003-2703-2523; Jun Watanabe
0000-0003-4477-4238; Ryo Yoshida
0000-0002-6030-2460; Kazuhiko
Kotani 0000-0001-8119-633X.

Author contributions: Izumida T
contributed acquisition of data,
analysis and interpretation of data,
drafting the article, and final
approval; Watanabe J contributed
conception and design of the
study, acquisition of data, analysis
and interpretation of data, drafting
the article, and final approval;
Yoshida R contributed analysis and
interpretation of data, and final
approval; Kotani K contributed
interpretation of data, critical
revision, and final approval.

Conflict-of-interest statement: The
authors deny any conflict of
interest.

PRISMA 2009 Checklist statement:
The authors have read the PRISMA
2009 Checklist, and the manuscript
was prepared and revised
according to the PRISMA 2009
Checklist.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)

Jaishideng®

WJC | https://www.wjgnet.com

Toshihide Izumida, Division of Community Medicine, Kanazawa Medical University Himi
Municipal Hospital, Himi 935-8531, Toyama, Japan

Jun Watanabe, Kazuhiko Kotani, Center for Community Medicine, Jichi Medical University,
Shimotsuke-City 329-0498, Tochigi, Japan

Ryo Yoshida, Department of Internal Medicine, Iwami Hospital, Iwami-Town 681-0003,
Tottori, Japan

Corresponding author: Kazuhiko Kotani, MD, PhD, Doctor, Full Professor, Center for
Community Medicine, Jichi Medical University, 3311-1 Yakushiji, Shimotsuke-City 329-0498,
Tochigi, Japan. kazukotani@jichi.ac.jp

Abstract

BACKGROUND

The traditional radial approach (RA) is recommended as the standard method for
coronary angiography (CAG), while a distal RA (DRA) has been recently used for
CAG.

AIM
To assess the efficacy and safety of the DRA vs RA during CAG.

METHODS

The following databases were searched through December 2020: MEDLINE, the
Cochrane Central Register of Controlled Trials, EMBASE, the World Health
Organization International Clinical Trials Platform Search Portal, and Clinical-
Trials.gov. Individual randomized-controlled trials for adult patients undergoing
cardiac catheterization were included. The primary outcomes were the successful
cannulation rate and the incidence of radial artery spasm (RAS) and radial artery
occlusion (RAO). Study selection, data abstraction and quality assessment were
independently performed using the Grading of Recommendations, Assessment,
Development, and Evaluation approach.

RESULTS

Three randomized control trials and 13 registered trials were identified. The two
approaches showed similar successful cannulation rates [risk ratio (RR) 0.90, 95%
confidence interval (CI): 0.72-1.13]. The DRA did not decrease RAS (RR 0.43,
95%Cl: 0.08-2.49) and RAO (RR 0.48, 95%CI: 0.18-1.29). Patients with the DRA had
a shorter hemostasis time in comparison to those with the RA (mean difference -
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6.64, 95%CI: -10.37 to -2.90). The evidence of certainty was low.

CONCLUSION

For CAG, the DRA would be safer than the RA with comparable cannulation
rates. Given the limited data, additional research, including studies with standard
protocols, is necessary.

Key Words: Radial artery; Cardiac catheterization; Coronary angiography; Snuff box;
Systematic review; Meta-analysis

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: No consensus is available in the literature about which technique for coronary
angiography—distal radial approach (DRA) or radial approach (RA)—is more
beneficial to patients. This is the first systematic review and meta-analysis to compare
clinical data on the DRA and RA. We investigated the successful cannulation rate, the
incidence of radial artery spasm and radial artery occlusion, the mean number of
punctures, and the mean time for hemostasis with the two approaches. The present
study indicated the DRA to be safer than the RA, with comparable procedure rates.
Further research, including studies with standard protocols, is required to establish
clinical practice using the DRA.

Citation: Tzumida T, Watanabe J, Yoshida R, Kotani K. Efficacy and safety of distal radial
approach for cardiac catheterization: A systematic review and meta-analysis. World J Cardiol
2021; 13(5): 144-154

URL: https://www.wjgnet.com/1949-8462/full/v13/i5/144 . htm

DOI: https://dx.doi.org/10.4330/wjc.v13.i5.144

INTRODUCTION

Coronary angiography (CAG) is an invasive but essential part of the diagnosis and
treatment for coronary artery disease (CAD). Annually, it is estimated that 1016000
inpatient diagnostic CAG and 480000 inpatient percutaneous coronary intervention
(PCI) procedures are performed in the United States[1]. In European countries, it is
estimated that 4500 diagnostic coronary angiograms per million people and 2000 PCI
procedures per million people are performed each year[2]. Interventional cardiologists
gain access via a peripheral artery, and the latest guidelines from the European Society
of Cardiology, National Institute for Health and Care Excellence, and American
College of Cardiology/ American Heart Association recommended the radial approach
(RA) over the transfemoral, transbrachial, and transulnar approaches, because it is
associated with a reduced risk of cardiac death, all-cause mortality, bleeding, and
access site complications[3-5].

The distal RA (DRA) was recently introduced, as this approach may have some
potential advantages in comparison to the RA[6,7]. Previous observational studies
showed that the two approaches were associated with similar successful cannulation
rates[8], while the rates of vascular complications in the DRA, including radial artery
occlusion (RAO) and radial artery spasm (RAS), were less frequent than the RA[9-16].
The DRA is assumed to be an alternative approach to the RA, but the efficacy of the
two approaches has never been systematically reviewed and analyzed.

Therefore, the present study aimed to evaluate the efficacy and safety of the DRA in
comparison to the RA. To achieve this aim, a systematic review and meta-analysis of
only randomized-controlled trials (RCTs) were conducted to produce high-quality
evidence that would inform clinical practice decisions for guidance of the cardiac
catheterization procedures concerning these two approaches.
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MATERIALS AND METHODS

Literature search

Our review protocol was registered in protocol.io (dx.doi.org/10.17504/ protocols.io.
bramm?c6). Our study was performed in accordance with the Preferred Reporting
Items for Systematic Review and Meta-Analyses (PRISMA) Statement[17].

Individual RCTs were included to evaluate the efficacy and safety of the RA vs DRA
for cardiac catheterization. All papers, including published and unpublished articles,
abstracts of conferences, and letters, were included, regardless of language, country
restrictions, or publication year. Non-RCTs were excluded. The inclusion criteria were
adult patients (= 18 years of age) undergoing diagnostic CAG and PCI for CAD.
Patients for whom a > 7-Fr sheath was used were excluded (available on a commercial
basis)[18]. The DRA is a method of puncturing distal radial arteries at the proximal
part of the anatomical snuffbox or the first intermetacarpal space. After successful
artery puncture, a guidewire is smoothly passed through the needle and used to guide
the sheath through the artery. After introduction of the sheath, interventional
cardiologists perform diagnostic CA and PCI with the coronary catheters through the
sheath[19]. The RA is a method of puncturing radial artery at the forearm, a few
centimeters above the wrist joint[20]. The primary outcomes were the successful
cannulation rate and the incidence of RAS and RAO. The successful cannulation rate
was defined as completion of the procedure without cross-over to another access site
or as defined by practitioners. RAS was diagnosed by angiographic evaluation of the
radial artery. RAO was diagnosed based on the absence of flow on color Doppler
ultrasound. The secondary outcomes were the mean number of punctures per patient
and the mean time for hemostasis. The success of hemostasis was defined as no
bleeding or hematoma formation after release. The total time was defined as the time
from when the sheath was removed to when successful hemostasis was confirmed. All
outcomes included the definitions of the authors of original studies.

The following databases were searched through December 2020: MEDLINE, the
Cochrane Central Register of Controlled Trials, and EMBASE (Supplementary
material, Appendix 1). The World Health Organization International Clinical Trials
Platform Search Portal and ClinicalTrials.gov databases were also searched for
ongoing or unpublished trials (Supplementary material, Appendix 2). The original
authors were asked for unpublished or additional data if necessary. The reference lists
of studies, including international guidelines published by the European Society of
Cardiology, National Institute for Health and Care Excellence, and American College
of Cardiology/American Heart Association[3-5], as well as the reference lists of
eligible studies and articles citing eligible studies, were checked.

Study selection

Two independent reviewers (Izumida T and Yoshida R) screened the titles and
abstracts, then assessed the eligibility based on the full text. We contacted the original
authors when relevant data were missing. Disagreements between the two reviewers
were resolved by discussion, and when this failed, a third reviewer acted as an arbiter
(Watanabe J).

Data extraction

Two reviewers (Izumida T and Yoshida R) performed independent data extraction of
the included studies using a standardized data collection form. The form included
information on the study design, study population, interventions, and outcomes. Any
disagreements were resolved by discussion, and when this failed, a third reviewer
acted as an arbiter (Watanabe J).

Risk of bias

Two reviewers (Izumida T and Yoshida R) evaluated the risk of bias independently
using the Risk of Bias 2[21]. Disagreements between the two reviewers were resolved
by discussion, and when this failed, a third reviewer acted as an arbiter (Watanabe J).

Statistical analysis

We pooled the relative risk ratios (RRs) and 95% confidence intervals (Cls) for the
following binary variables: Cannulation success, RAS, and RAO. We pooled the mean
differences and the 95%Cls for the following continuous variables: Mean time for
hemostasis. An intention-to-treat analysis was performed for all dichotomous data (to
the extent that was possible). For continuous data, missing data were not imputed
based on the recommendation of the Cochrane handbook[22]. A meta-analysis was
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performed using the available data in the original study. The Review Manager
software program (RevMan 5.4.1) was used to perform the meta-analysis. A random-
effects model was used. The statistical heterogeneity was evaluated by a visual
inspection of forest plots and calculation of the I statistic (I* values of 0%-40%: Might
not be important; 30%-60%: May represent moderate heterogeneity; 50%-90%: May
represent substantial heterogeneity; 75%-100%: May represent considerable
heterogeneity)[22]. When there was substantial heterogeneity (I? > 50%), the reason for
heterogeneity was assessed. The Cochrane chi-squared test (Q-test) was performed for
the I? statistic, and P values of < 0.10 were considered statistically significant. A funnel
plot was not created and the Egger test was not performed because < 10 trials were
included in our analysis[22]. The following subgroup analyses of the primary out-
comes were performed when sufficient data were available: For participants, the
young- to middle-age group (< 65 years of age) vs the elderly group (= 65 years of age)
and for intervention, right-side approach vs left-side approach[23,24] and diagnostic
CA vs PCI. For the sensitivity analyses of the primary outcomes, studies using
imputed statistics were excluded and participants were only included if they com-
pleted the study and their data were complete.

RESULTS

Study selection

Figure 1 shows the flow of the study selection of studies comparing the DRA vs RA for
cardiac catheterization. We identified a total 752 records (MEDLINE 63 records,
EMBASE 150 records, CENTRAL 36 records, ClinicalTrials.gov 132 records, and
ICTRP 371 records) published prior to December 7, 2020. After the initial screening, 16
trials met the inclusion criteria. Among these trials, we identified eight ongoing trials
(NCT03611725, NCT03986151, NCT04171570, NCT04194606, NCT04211584,
NCT04232488, NCT04318990, KCT0004537), five protocols without results
(NCT03373565, NCT04001764, NCT04023838, NCT04125992, NCT04238026), and three
clinical trials.

Table 1 summarizes the characteristics of eligible studies. Three studies included 519
participants[16,25,26]. Table 2 and Supplementary Tables 1-4 show the risk of bias in
each study. The overall risk of bias for the successful cannulation rate was similar in
the three studies.

Primary outcomes

Successful cannulation rate: Three studies were eligible for the evaluation of the
successful cannulation rate[16,25,26]. In one study, the operators were specialists, and
in the other two studies, the operators’ skills were unknown. The DRA resulted in little
to no difference in the successful cannulation rate in comparison to the RA (RR 0.90,
95%ClI: 0.72-1.13; 2 = 93%) (Figure 2A).

Incidence of RAS: The incidence of RAS was measured in two of three studies[16,25].
The two studies used verapamil and nitrate, respectively[16,25]. The DRA did not
reduce the incidence of RAS (RR 0.43, 95%CI: 0.08-2.49; I* = 29%) (Figure 2B).

Incidence rate of RAO: Two of the three studies were eligible for the evaluation of
incidence of RAO[25,26]. The DRA did not reduce the incidence of RAO (RR 0.48,
95%ClI: 0.18-1.29; I* = 0%) (Figure 2C).

We could not perform a pre-specified subgroup analysis or sensitivity analyses for
the successful cannulation rate, the incidence of RAS, or the incidence of RAO.

Secondary outcomes

Mean number of punctures: We included one RCT for the evaluation of mean number
of punctures[25]. In the study, the mean number of punctures per patient was 2.4 with
the DRA and 1.6 with the RA.

Mean time for hemostasis: Two of the three studies were eligible for the evaluation of
the mean time for hemostasis[16,26]. In one study, hemostasis was performed only by
manual compression without using a device[16], and in the other study, it was unclear
whether a device was used[26]. The DRA reduced the mean time for hemostasis in

comparison to the RA (mean difference -6.64, 95%CI: -10.37 to -2.90; I* = 88%)
(Figure 3).
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Table 1 Summary of the characteristics of the eligible studies

. 5-Fr Medications Timing of
. Mean Right
Subject . Male, CAGIPCI sheath/6- to prevent Approach to assessment of
Ref. Country agein | arml/left Operators . . .
No. . % arm. n (n) Fr sheath, radial artery  hemostasis radial artery
y ’ n spasm occlusion
Mokbel Romania 200 63.4 NS NS NS NS NS Nitrate NS At discharge
et al[26],
2018
Koutouzis Greece 205 63.3 755  152/48 200/0 0/200 Specialists ~ Verapamil Manual At discharge
et al[25], compression
2019
Vefali Turkey 114 604 693 33/172  156/49  205/0 NS NS Manual NS
et al[16], compression
2020

CAG: Coronary angiography; NS: Not stated; PCI: Percutaneous coronary intervention.

Table 2 Quality scores for the studies eligible for the evaluation of the successful cannulation rate

Risk of bias 2 tool assessment

Ref . L. Bias due to deviations  Bias due to Bias in Bias in selection
° Bias arising from the . e Overall
o from intended missing measurement of the of the reported . .
randomization process . . risk of bias

interventions outcome data outcome results

Mokbel Some concerns Low Low Low Some concerns Some

et al[26] concerns

Koutouzis Low Low Low Low Some concerns Some

et al[25] concerns

Vefali Some concerns Low Low Low Some concerns Some

et al[16] concerns
Certainty of evidence

The certainty of the evidence was low for the successful cannulation rate because of
inconsistency due to substantial heterogeneity and imprecision due to the small
sample size. The certainty of evidence was low for RAS, RAO, and the mean number
of punctures because of imprecision due to small sample size and the small number of
participants. The certainty of the evidence was very low for the mean time for

hemostasis because of substantial heterogeneity, imprecision, and a high risk of bias
(Table 3).

DISCUSSION

In the present review, the rate of cannulation failure with the DRA was suggested to
be similar to that with the RA. Furthermore, the DRA might reduce the incidence of
RAS and RAO in comparison to the RA. Additionally, the DRA had a shorter
hemostasis time. These findings indicate the safe clinical practice analyses of the DRA
to guide cardiac catheterization procedures.

The puncture of the distal radial artery has some caveats because of anatomical
features such as the superficial position of the artery and the bone basement. The
puncture site in the DRA is either the distal radial artery of the anatomic snuffbox or
the more distal radial artery, which is located on the vertex of the angle between the
tendon of the extensor pollicis longus and the second metacarpal bone[7]. Some
studies showed that the diameter of distal radial artery was smaller and might have
the increased tortuosity and angulations in comparison to forearm radial arte-
ry[25,27,28]. However, considering the similar results of successful cannulation rates
and puncture counts for DRA and RA arms in our review, these anatomical factors
might have little effect on the efficacy of the procedure.
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Table 3 Summary of findings (the efficacy and safety of the radial approach vs the distal radial approach for diagnostic coronary

angiography and percutaneous coronary intervention)

Patient or population: Adults; Setting: Diagnostic coronary angiography and percutaneous coronary intervention; Intervention: Radial
approach (RA); Comparison: Distal radial approach (DRA)

Anticipated absolute effects’

S (95%Cl) Relative effect  Patientnumber  Certainty of the .
Risk with . (95%Cl) (studies) evidence, GRADE
Risk with DRA
RA
Successful cannulation 950 per 1000 798 per 1000 (532- RR 0.90 [0.72-1.13] 519 (3 RCTs) Low™’ DRA resulted in little to
rates 1000) no difference in successful
cannulation rates
Radial artery spasm 39 per 1000 16 per 1000 (4-56) RR 0.43 [0.08-2.49] 405 (2 RCTs) Low’ DRA may reduce
incidence of radial artery
spasm
Radial artery 32 per 1000 14 per 1000 (5-41) RR 0.48 [0.18-1.29] 314 (2 RCTs) Low’ DRA may reduce the
occlusion incidence of radial artery
occlusion
Mean number of The mean number of punctures per patient were 2.4in 200 (1 RCT) Low’ DRA may reduce the
punctures per patient DRA in comparison to 1.6 in RA mean number of
punctures per patient
Mean time for - MD 6.64 min - 405 (2 RCTs) Very low™** DRA reduced mean time
hemostasis lower (10.37 lower for hemostasis

to 2.9 lower)

The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% confidence interval). GRADE Working Group grades of evidence: High certainty: Very confident that the true effect lies close to
that of the estimated effect. Moderate certainty: Moderately confident in the estimated effect. The true effect is likely to be close to the estimated effect, but
there is a possibility that it is substantially different. Low certainty: Our confidence in the estimated effect is limited: The true effect may be substantially
different from the estimated effect. Very low certainty: We have very little confidence in the estimated effect. The true effect is likely to be substantially
different from the estimated effect.

“Downgraded because of inconsistency due to substantial heterogeneity.

3Downgraded because of imprecision due to small sample size and/or small number of participants.

*Downgraded due to imprecision because of high risk of bias.

CI: Confidence interval; MD: Mean difference; RCT: Randomized-controlled trial.

RAS is one of the most frequent complications in cardiac catheterization[29,30] and
can be caused by mechanical stimulation by guide wires or catheters and increasing
catecholamine levels, which are induced by pain and discomfort[28]. In previous
systematic reviews, additional drugs, such as local anesthetics and vasodilatory
medications, reduced RAS[31,32]. In the present review, the DRA arm was likely to
reduce the incidence of RAS, despite the use of additional medications. Although the
detailed mechanism remains unknown, a previous study reported that the DRA might
be associated with more advantages in terms of patient satisfaction and the analgesic
effect[16,33].

RAO is relatively common, with an incidence ranging from 0.6% to 2.2%; it occurs
through the inflammation and endothelial dysfunction of the radial artery[34,35].
Regarding possible explanations for the lower incidence of RAO in the DRA arm, the
first possibility seemed to be the anatomical features of the distal radial artery. The
antegrade flow through the superficial palmar arch can be maintained during
compression of the distal radial artery, resulting in a low risk of retrograde thrombus
formation[6]. The second possibility was the shorter duration of hemostasis with the
DRA[7], which appeared to be related to the structure of the anatomic snuffbox with a
bony basement surrounded by tendons.

The mean number of punctures in the DRA could be mostly comparable to that in
the RA. The operators were mainly specialists in the study setting; however, in the
clinical setting, the DRA is associated with a learning curve because it involves the
puncture of small and weak arteries[36]. Ultrasound is useful for increasing the rate of
successful puncture and for reducing adverse events. The measurement of the
diameter of the distal radial artery helps to select a suitable sheath, leading to reduced
damage of the endothelium and reduced development of RAS and RAO[28]. The use
of ultrasound may alter the results of similar studies in the future. Research is needed
to evaluate the usefulness of ultrasound in the DRA.
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Figure 1 Study selection.
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Figure 2 Forest plot. A: The successful cannulation rate; B: The rate of radial artery spasm; C: The rate of radial artery occlusion. Cl: Confidence interval; RA:
Radial approach; DRA: Distal radial approach.

The shorter time of hemostasis in the DRA, as found in the present review, is a
useful aspect of this approach for the prevention of vascular damage. Due to the
anatomical features of the distal radial artery, the DRA can reduce the hemostasis
time. A new compression hemostasis device for the puncture site of the distal radial
artery was also developed, and the safety and efficacy of the device were valida-
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Figure 3 Forest plot of the mean time for hemostasis. Cl: Confidence interval; RA: Radial approach; DRA: Distal radial approach.
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ted[37]. Mechanical compression is more convenient and requires fewer human
resources in comparison to manual compression[38]. In the present review, hemostasis
was performed by manual compression. Further research is needed to evaluate the
DRA using mechanical compression hemostasis.

The present review had some limitations. First, our review included a relatively
small number of studies. Second, various definitions may have been applied for RAS,
RAO, and hemostasis, because the protocols were not described. To improve the
quality of evidence and draw convincing conclusions, it will be necessary to perform
large cohort studies with standard protocols.

CONCLUSION

This first systematic review and meta-analysis to compare clinical data using the DRA
and RA indicated that the DRA would be safer than the RA, with comparable
procedure rates. Given the limited data, accumulating more knowledge by further
research, including studies with standard protocols, is required to establish clinical
practice using the DRA.

ARTICLE HIGHLIGHTS

Research background
While the traditional radial approach (RA) is the gold standard method for cardiac
catheterization, a distal RA (DRA) has been recently introduced.

Research motivation

The DRA may have some advantages compared to RA; however, it is not fully
understood as to which technique for coronary angiography — DRA or RA —is more
beneficial to the patients.

Research objectives
Via the systematic review and meta-analysis, we compared clinical data using the DRA
and RA.

Research methods

The databases MEDLINE, the Cochrane Central Register of Controlled Trials,
EMBASE, the World Health Organization International Clinical Trials Platform Search
Portal and ClinicalTrials.gov were searched. All randomized-controlled trials for adult
patients undergoing cardiac catheterization until December 2020 were included. The
primary outcomes were the successful cannulation rate and the incidence of radial
artery spasm (RAS) and radial artery occlusion (RAO). The statistical analysis was
performed on a random-effect model to pool the relative risk ratios (RRs) and 95%
confidence intervals (CIs) for the binary variables, such as cannulation success, RAS,
and RAO.

Research results

Three randomized-control trials including 519 participants and 13 registered trials
were identified. The two approaches showed similar successful cannulation rates (RR
0.90, 95%CI: 0.72-1.13). The DRA did not decrease RAS (RR 0.43, 95%CI: 0.08-2.49) and
RAO (RR 0.48, 95%ClI: 0.18-1.29). The evidence of certainty was low.
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Research conclusions

The present study indicated the DRA to be safer than the RA, with comparable
procedure rates. Importantly, there are limitations, including the limited study
numbers and no studies with standard protocols, that prevent definitive conclusions.

Research perspectives
Further research, including studies with standard protocols, is required to establish
clinical practice using the DRA.
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