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Distal radial access: No pain, no gain
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Related article
by Momot et al.

By 2021, both American and European guide-
lines aligned, endorsing transradial access 
(TRA) for all coronary procedures, stable or 
acute [1, 2]. With this momentum, the surging 
“radial-first” strategy gained increased atten-
tion, particularly on social media, pushing the 
boundaries of TRA in the anatomical snuffbox 
or the dorsal hand [3]. The metamorphosed 
distal radial access (DRA) was quickly adopted 
by many centers, in the absence of strong 
evidence, due to its clear advantages: less 
postprocedural occlusion, faster hemostasis, 
and better intraprocedural ergonomics [4–6]. 
Although smaller in diameter than its proximal 
surrogate, its versatility has been tested even 
in balloon aortic valvuloplasty, with large 
sheaths of 7–8 F, keeping its promised low 
occlusion rate (6%) [7]. However, with a more 
angled path and a smaller diameter, DRA can-
nulation may be more difficult and perhaps 
more painful. During access, vasoconstriction 
may occur in the vessel, and rupture of the 
elastic lamina and media layer may occur, 
resulting in complications such as bleeding, 
hematoma, and later, radial artery occlusion. 

In this issue of Kardiologia Polska (Kardiol 
Pol, Polish Heart Journal) Momot et al. [8] 
looked at an interesting aspect of DRA, name-
ly, if it produces more vascular injury than its 
predecessor and if this is being transmitted 
subjectively through the pain felt by the pa-
tient. On closer inspection, it remains to be 
seen whether this pain is caused by the oper-
ator, or objectively, strictly by the aggression 
of sheath insertion. 

But perhaps, we should see first if the 
insertion of a sheath into an artery causes 
so much endothelial injury that we should 
be concerned about its clinical impact if any. 

The fact that using radial conduits is not rec-
ommended in coronary artery bypass graft-
ing (CABG) after coronary angiography and 
catheter manipulation shows that this topic 
is relevant [2]. The quality of the radial artery 
is accounted for by an inadequate endothelial 
(vasodilation) response and arterial remode-
ling, which may restrict its usage as a bypass 
graft or as a dialysis shunt [2, 9]. Boos et al. 
[10] observed significant increases in three en-
dothelial markers (circulating endothelial cells 
[CECs], von Willebrand factor, and soluble E 
selectin) with elective percutaneous coronary 
intervention (PCI), but not coronary angiog-
raphy. On the other hand, Dinat-George et al. 
[11] noted a significant increase (approximate-
ly 13-fold) in CECs following primary coronary 
angioplasty in 10 patients using larger 7 F fem-
oral catheters. In an older study, Sbarbati et 
al. [12] noted a threefold to fourfold increase 
in CEC counts after coronary angiography 
(no PCI/stenting), but through the femoral 
approach only and using large 8 F sheaths. It is 
understood, therefore, that these biomarkers 
increase even more in the femoral approach 
or when working on the coronary arteries. In 
terms of flow-mediated dilatation, the radial 
artery’s function is suppressed immediately 
after coronary angiography, but it recovers 
after 2–3 months [13]. In fact, a study by Kis et 
al. [14], DRA showed significantly less affected 
vasomotor functions the day after the proce-
dure, compared to the conventional TRA. This 
was also confirmed by Soydan et al. [15]. The 
slower decrease in flow-mediated dilation 
after DRA was assumed to be connected with 
higher preservation of endothelial functions 
than the other access sites. The possible expla-
nation for this preservation could lie in the fact 
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that the distal radial artery is one of the distal branches of 
the main radial artery and that the insertion of the radial 
sheath towards the endothelium could be less aggressive 
than introducing it directly into the main radial artery [3].

TRA remains, therefore, the most harmless procedure as 
confirmed by the Polish team. In their study, no differences 
were found between endothelin 1, interleukin 8, and levels 
of soluble vascular cell adhesion molecule-1 in convention-
al TRA vs. DRA although accessing the distal radial artery 
was subjectively more painful [8]. Several comments are 
worth discussing. First, if the basal venous blood had been 
collected before the puncture and compared to the levels 
after the procedure, it would have brought more value to 
the dispute over how aggressive TRA is in general. Second, 
DRA, like any technique, involves a learning curve, which 
can be challenging at first; only after 100 cases, stability in 
the success rate was observed [4]. Momot et al. [8] did not 
provide us with details about the experience of operators 
with DRA, which turns out to be different compared to TRA. 
Moreover, we do not know the number of puncture at-
tempts while endeavoring DRA. Logically, with the number 
of attempts, the pain increases exponentially. But we have 
indirect signs that obtaining DRA was more difficult: longer 
access time with DRA (81 vs. 50 seconds), more hematomas 
(12 vs. 5), and a lower success rate (84% vs. 100%) [8]. It is 
almost clear then why DRA was more painful. As soon as 
appropriate skills are acquired, such as insertion of a small 
(5–6 F) sheath into a lumen that can easily accommodate 
it (a 6 F sheath has an outer diameter of approximately 
2.4–2.5 mm while the mean distal radial artery diameter 
is 2.5–2.6 mm [4, 5]), and the reasonable steps of local 
anesthesia, nitroglycerin, hand positioning, careful device 
manipulation, etc., the cannulation should come with low 
levels of pain perceived by the patient. Third, the relevance 
of this topic is reflected in the low reactivity of biomarkers 
for endothelial dysfunction. Even with theoretically higher 
concentrations, radial access remains the safest of all, and 
its distal neighbor refines it further, reducing the rate of 
vascular complications and enhancing both patient and 
operator’s comfort. What concentrations of biomarkers 
would we have in vascular surgery, where the arteries are 
sectioned and cauterized? The benefit of using TRA (and 
DRA) for all types of percutaneous interventions is indis-
putably greater than the risk of endothelial injury without 
a clinical impact. As for the pain, both the operator and the 
patient must go through it, on the way to success.

Article information
Conflict of interest: None declared.

Funding: None.

Open access: This article is available in open access under Creative 
Common Attribution-Non-Commercial-No Derivatives 4.0 Interna-
tional (CC BY-NC-ND 4.0) license, allowing to download articles and 
share them with others as long as they credit the authors and the 
publisher, but without permission to change them in any way or use 
them commercially. For commercial use, please contact the journal 
office at kardiologiapolska@ptkardio.pl.

REFERENCES
1.	 Neumann FJ, Sousa-Uva M, Ahlsson A, et al. Considerations for the choice 

between coronary artery bypass grafting and percutaneous coronary 
intervention as revascularization strategies in major categories of pa-
tients with stable multivessel coronary artery disease: an accompanying 
article of the task force of the 2018 ESC/EACTS guidelines on myocardial 
revascularization. Eur Heart J. 2019; 40(2): 204–212, doi: 10.1093/eu-
rheartj/ehy532, indexed in Pubmed: 30165435.

2.	 Mason PJ, Shah B, Tamis-Holland JE, et al. An update on radial artery 
access and best practices for transradial coronary angiography and 
intervention in acute coronary syndrome: a scientific statement from the 
American Heart Association. Circ Cardiovasc Interv. 2018; 11(9): e000035, 
doi: 10.1161/HCV.0000000000000035, indexed in Pubmed: 30354598.

3.	 Sgueglia GA, Lee BK, Cho BR, et al. Distal radial access: consensus report of 
the first Korea-Europe transradial intervention meeting. JACC Cardiovasc 
Interv. 2021; 14(8): 892–906, doi: 10.1016/j.jcin.2021.02.033, indexed in 
Pubmed: 33888235.

4.	 Achim A, Kákonyi K, Jambrik Z, et al. Distal radial artery access for coronary 
and peripheral procedures: a multicenter experience. J Clin Med. 2021; 
10(24), doi: 10.3390/jcm10245974, indexed in Pubmed: 34945269.

5.	 Naito T, Sawaoka T, Sasaki K, et al. Evaluation of the diameter of the distal 
radial artery at the anatomical snuff box using ultrasound in Japanese pa-
tients. Cardiovasc Interv Ther. 2019; 34(4): 312–316, doi: 10.1007/s12928-
018-00567-5, indexed in Pubmed: 30617776.

6.	 Achim A, Szűcsborus T, Sasi V, et al. Distal radial secondary access for tran-
scatheter aortic valve implantation: The minimalistic approach. Cardiovasc 
Revasc Med. 2021 [Epub ahead of print], doi: 10.1016/j.carrev.2021.11.021, 
indexed in Pubmed: 34848177.

7.	 Achim A, Szűcsborus T, Sasi V, et al. Safety and feasibility of distal radial 
balloon aortic valvuloplasty: the DR-BAV study. JACC Cardiovasc Interv. 
2022; 15(6): 679–681, doi: 10.1016/j.jcin.2021.12.029, indexed in Pubmed: 
35331464.

8.	 Momot K, Zarębiński M, Flis K, et al. Biochemical and clinical evalua-
tion of endothelial injury after distal or traditional transradial access 
in percutaneous interventions. Kardiol Pol. 2022; 80(6): 651–656, doi: 
10.33963/KP.a2022.0108, indexed in Pubmed: 35445740.

9.	 Achim A, Leibundgut G. FAME 3 fails to defame coronary artery bypass 
grafting: what went wrong in the percutaneous coronary interven-
tion arm? Eur J Cardiothorac Surg. 2022 [Epub ahead of print], doi: 
10.1093/ejcts/ezac036, indexed in Pubmed: 35092270.

10.	 Boos CJ, Balakrishnan B, Jessani S, et al. Effects of percutaneous coronary 
intervention on peripheral venous blood circulating endothelial cells and 
plasma indices of endothelial damage/dysfunction. Chest. 2007; 132(6): 
1920–1926, doi: 10.1378/chest.07-1693, indexed in Pubmed: 18079225.

11.	 George F, Brisson C, Poncelet P, et al. Rapid isolation of human endothelial 
cells from whole blood using S-Endo1 monoclonal antibody coupled 
to immuno-magnetic beads: demonstration of endothelial injury after 
angioplasty. Thromb Haemost. 1992; 67(1): 147–153, indexed in Pubmed: 
1615469.

12.	 Sbarbati R, de Boer M, Marzilli M, et al. Immunologic detection of endothe-
lial cells in human whole blood. Blood. 1991; 77(4): 764–769, indexed in 
Pubmed: 1993219.

13.	 Mitchell AJ, Mills NL, Newby DE, et al. Radial artery vasomotor function fol-
lowing transradial cardiac catheterisation. Open Heart. 2016; 3(2): e000443, 
doi: 10.1136/openhrt-2016-000443, indexed in Pubmed: 27752330.

14.	 Kis M, Soydan E. Preservation of radial vasomotor functions through the 
anatomic snuffbox: a prospective comparison with other radial accesses 
during coronary angiography. J Coll Physicians Surg Pak. 2020; 30(11): 
1121–1125, doi: 10.29271/jcpsp.2020.11.1121, indexed in Pubmed: 
33222725.

15.	 Soydan E, Kış M, Akın M. Evaluation of radial artery endothelial functions 
in transradial coronary angiography according to different radial access 
sites. Anatol J Cardiol. 2021; 25(1): 42–48, doi: 10.14744/AnatolJCardi-
ol.2020.59085, indexed in Pubmed: 33382049.

http://dx.doi.org/10.1093/eurheartj/ehy532
http://dx.doi.org/10.1093/eurheartj/ehy532
https://www.ncbi.nlm.nih.gov/pubmed/30165435
http://dx.doi.org/10.1161/HCV.0000000000000035
https://www.ncbi.nlm.nih.gov/pubmed/30354598
http://dx.doi.org/10.1016/j.jcin.2021.02.033
https://www.ncbi.nlm.nih.gov/pubmed/33888235
http://dx.doi.org/10.3390/jcm10245974
https://www.ncbi.nlm.nih.gov/pubmed/34945269
http://dx.doi.org/10.1007/s12928-018-00567-5
http://dx.doi.org/10.1007/s12928-018-00567-5
https://www.ncbi.nlm.nih.gov/pubmed/30617776
http://dx.doi.org/10.1016/j.carrev.2021.11.021
https://www.ncbi.nlm.nih.gov/pubmed/34848177
http://dx.doi.org/10.1016/j.jcin.2021.12.029
https://www.ncbi.nlm.nih.gov/pubmed/35331464
http://dx.doi.org/10.33963/KP.a2022.0108
https://www.ncbi.nlm.nih.gov/pubmed/35445740
http://dx.doi.org/10.1093/ejcts/ezac036
https://www.ncbi.nlm.nih.gov/pubmed/35092270
http://dx.doi.org/10.1378/chest.07-1693
https://www.ncbi.nlm.nih.gov/pubmed/18079225
https://www.ncbi.nlm.nih.gov/pubmed/1615469
https://www.ncbi.nlm.nih.gov/pubmed/1993219
http://dx.doi.org/10.1136/openhrt-2016-000443
https://www.ncbi.nlm.nih.gov/pubmed/27752330
http://dx.doi.org/10.29271/jcpsp.2020.11.1121
https://www.ncbi.nlm.nih.gov/pubmed/33222725
http://dx.doi.org/10.14744/AnatolJCardiol.2020.59085
http://dx.doi.org/10.14744/AnatolJCardiol.2020.59085
https://www.ncbi.nlm.nih.gov/pubmed/33382049

