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Introduction
Coronary angiographies are standardized and safe procedures that 

use a minimally invasive method to diagnose and treat atherosclerotic 
plaques. The Transracial Technique (TRA) has been continually 
investigated and finally recognized as a standard vascular access for 
diagnostic and interventional coronary angiography for more than 
three decades. The European society of cardiology has stated since 
2015 that TRA via the distal radial artery is the preferred access site 
over the common femoral arteries and should be used by default even 
in acute coronary syndromes because of the significantly lower rates 
of severe or even life-threatening complications. Although transracial 
angiographies are safer than trans femoral operations, the anatomical 
obstacles need the use of more experienced and technically capable 
operators.

Radial Artery Occlusion (RAO) caused by pier or post 
interventional arterial spasm and/or thrombosis at the access site is one 
of the most common overall complications of TRA, with a rate of up 
to 30%. In the vast majority of instances, no clinical symptoms persist, 
and forearm to digital artery perfusion is unaffected. Only a few 
situations, such as acute ischemia with tissue loss or persistent 
discomfort with even minor exertion, necessitate surgery. Local 
bleeding, hematoma, pseudo aneurysm development, and vascular 
perforation or disruptions are less common TRA consequences. The 
pathophysiology of RAO is unknown, however it appears to involve 
endothelial damage and micro dissections, which lead to thrombus 
development and, eventually, thrombotic occlusion. Some trials have 
yielded a clearly defined, anti-coagulator and vasorelaxing regimen to 
be applied during sheath insertion, consisting of intra-arterial heparin, 
nitroglycerin, and/or a calcium-antagonist such as verapamil, in order 
to prevent RAO. Due to a dearth of data, specific directions for 
subsequent treatments are non-existent once RAO has been 
established in patients who have no justification for surgical 
revascularization. Time-limited empirical medicinal regimens are 
employed in clinical practice to restore patency and perfusion. In a 
modest prospective trial, our team has evaluated the benefits of 
anticoagulation. Between 2012 and 2017, we conducted a two-centric 
retrospective outcome analysis of all patients who had a transracial 
coronary angiography. We identified patients with RAO and

associated radial artery reopening with the chosen anticoagulatory 
regimen.

Radial Artery Occlusion

Radial artery reuse
Transracial procedures have become more common in the United 

States and around the world, bringing the issue of radial re access into 
the forefront. The Japanese radial re access experience, however, 
provided crucial insights on this problem long before global radial 
usage reached its current heights reported on 812 individuals who 
underwent 1,539 transracial surgeries (2 to 7 per patient) over a three-
year period in 2001. Despite the widespread use of 5-F sheaths, the 
rate of technical radial access failure (dropout from the study cohort) 
increased from 3.5% of men and 7.9% of women at the second radial 
procedure to 10% of remaining men and 20% of remaining women at 
the third radial procedure, and to 30% of remaining men and 50% of 
remaining women at the fifth radial re access attempt. Although severe 
spasm, faint or no pulse, hematoma formation, and failed penetration 
were all cited as reasons for dropout, the authors determined that 
artery constriction or occlusion was the predominant mechanism of 
technical failure during radial re access efforts.

The Quebec Heart-Lung Institute has published a retrospective 
study that indicated a 93% success rate for second-time radial re 
access. According to linear regression research, each subsequent 
attempt results in a 5% failure rate, with a 60% success rate after eight 
or more attempts in the same radial artery. Despite the fact that all 
patients with RAO in this study had clinically determined RAO as the 
cause of technical failure, all patients with RAO in this study were 
asymptomatic. The radial artery is routinely preserved for several 
successful recess attempts when the aforementioned best practices are 
followed, according to our center's experience.

Treatment of Radial Artery Occlusion
Although RAO is generally a benign event, there have been isolated 

cases of RAO-associated digital ischemia, including a published case 
in which RAO ensued in a patient whose ulnar artery was erroneously 
assessed as patent by plethysmography. In that particular case, Rhyne 
and Mann describe successful use of coronary angioplasty equipment 
and technique to restore patency of a recently occluded radial artery 
with complete resolution of the presenting symptoms of hand 
ischemia. Such cases notwithstanding, RAO is usually asymptomatic 
and corrects itself spontaneously in perhaps as many as 50% of cases. 
Nevertheless, most RAO cases do not mandate definitive therapy 
beyond reassurance, observation, and analgesia in the event of forearm 
discomfort, which may be a manifestation of the arterial inflammation 
that accompanies thrombosis. A short course of anti-inflammatory 
medicines may be required in rare cases for symptomatic relief, 
though the effect on vascular recanalization is unknown. It's 
understandable that devoted radial operators would wish to optimize 
radial patency, if only to keep the vessel available for future recess 
attempts.

Pharmacotherapy and mechanical methods are two types of 
therapies used to reanalyze the RAO. In prospective nonrandomized 
research treated patients with symptomatic RAO with either 
enoxaparin or fondaparinux for four weeks before observing a second
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sample of asymptomatic RAO patients who were not given any
treatment. The rate of radial patency in ant coagulated patients was
substantially greater than in conservatively managed patients at the 1-
month follow-up evaluation (87% vs 19%; P.01). However, caution
should be used in interpreting this study because it was
nonrandomized, the rate of spontaneous recanalization was
numerically lower than most published series, and the two groups of
patients clearly differed in terms of symptoms, implying quantified
anatomic or pathophysiologic differences between the groups and
likely prompting differential therapies beyond anticoagulation.

Despite brief compression intervals and the use of patent
hemostasis approach, Bernat et al found that a greater dose of
anticoagulant combined with short-term ulnar compression improved
recanalization rates in patients with proven RAO. RAO was recorded
in 5.9% of patients randomized to 2,000 units of unfractionated
heparin versus 2.9% in the 5,000-unit group 5 hours to 6 hours after
sheath removal (P=17). The Terumo TR Band used for initial

hemostasis was reapplied for 1 hour over the ulnar artery in patients
with RAO, and radial patency was evaluated. The end incidence of
RAO in the group getting 2,000 units of heparin was 4.1% against
0.8% in the group receiving 5,000 units of heparin (P=0.3).

Although numerous invasive mechanical procedures for radial
recanalization have been established, routine use of these treatments is
often not acceptable, especially in patients with asymptomatic RAO.
Furthermore, the thromboembolic risk associated with radial
angioplasty should be considered, since it is possible that a benign
event could mistakenly be turned into a clinically significant one if
embolization of the ulnar or digital arteries occurs. Finally, the authors
have experience with aspiration thrombectomy through the sheath and
successful recanalization of the radial artery when thrombosis of the
radial artery is evident in the catheterization laboratory prior to sheath
removal (as evidenced by absence of arterial waveform from the
sheath, inability to draw back blood, and once spasm has been
excluded).
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