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Based on multiple large clinical trials, the transradial
access (TRA) approach has been widely accepted as
the preferred method of vascular access for coronary
angiography and percutaneous coronary intervention [1-3].
However, it is not without its limitations and complications.
The major concern with the radial approach is access
failure, requiring crossover to the traditional transfemoral
access (TRA) approach. The rate of TRA failure requiring
TFA crossover has been documented in the literature
to occur in up to 11% of cases [4-7]. Unfortunately, the
need for TFA crossover due to TRA failure can negatively
affect patient care. For example, patients experience the
discomfort associated with two needle punctures and are
exposed to the potential complications of both radial and
femoral artery access, which includes infection, bleeding,
thrombosis, and arterial aneurysm. Additionally, TRA
failure requiring TFA crossover can delay emergent
coronary interventions in patients presenting with STsegment elevation myocardial infarctions, where every
minute is valuable time to the myocardium [8].
Recent studies have identified anatomical, procedural,
and pathophysiologic factors predisposing patients to
TRA failure. Patients with small arterial diameters,
subclavian tortuosity, short ascending aortas, and small
wrist circumferences have been identified as anatomic
factors associated with a higher likelihood TRA failure
[5,6,8-10]. From a procedural standpoint, cannulation
of the radial artery is one of the most common causes of
the TRA failure [8]. Cannulation failure can vary between
proceduralist depending on their experience and skill
level, however a major contributor to cannulation failure
is variations in patients’ arterial anatomy [8]. In a recent
study, we found that the most common cause of TRA
failure in our patient population was difficulties with
threading the wire in patients with radial artery stenosis
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and vascular tortuosity [4]. Experts have found that
difficulties with cannulation of the radial artery can trigger
arterial vasospasm and remodeling, making subsequent
access attempts progressively more difficult [8,11-13].
Many pathophysiologic factors have also been found to
contribute to TRA failure. For example, patients with
a history of coronary artery bypass grafting and those
presenting with unstable myocardial infarctions are at
high risk for crossover to TFA [6,8].
Despite the many recognized contributing factors,
currently, there are no quick or easy tools for cardiologist
to use to predict TRA failure. The use of ultrasound has
been widely incorporated into most cath labs to assist
with vascular access. Studies have found that the use of
ultrasound during radial artery access can help predict
the success of TRA coronary angiography [14]. However,
even with the wide utilization of ultrasound for firstattempt radial access, TRA failure requiring crossover
to another vascular site has remained a limitation of the
radial approach [15]. We recently studied the use of the
CHA2DS2-VASc score to predict patients at high risk for
TRA failure requiring crossover to TFA [4]. The CHA2DS2VASc score has been used to predict the risk of embolic
stroke in patients with atrial fibrillation as well as adverse
cardiac events in patients without atrial fibrillation [4,16].
Given that patients at increased risk for TRA failure
share many of the same risk factors as patients with atrial
fibrillation at increased risk for embolic stroke, we chose
to use the CHA2DS2-VASc in our study [4]. We found that
almost 20% of patients with a CHA2DS2-VASc score of
greater than 4 had TRA failure requiring crossover to the
TFA compared to 6.3% and 12.5% of patients with a score
of less than 3 and 3-4, respectively [4]. Furthermore, we
found that in our studied population, patients the highest
rate of TRA failure requiring crossover were those with a
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CHA2DS2-VASc score of 8 or higher [4].
We believe that the CHA2DS2-VASc score can be used by
cardiologists as a simple tool to predict TRA failure. By
calculating a CHA2DS2-VASc score, physicians can easily
and quickly determine which patients are at risk for TRA
failure and proceed with a femoral approach in those
with a high score. This simple scoring system will not
only save time in emergent situations but also eliminate
the potential complications of attempting and failing the
radial approach. While our study demonstrated promising
results and supports the use of the CHA2DS2-VASc score
to predict TRA failure, more studies are needed to fully
assess its use in the cath lab.

Conflict of Interest
None to declare.

Author Contributions
All authors reviewed the literature and helped write the
manuscript. Benjamin Fogelson DO, Hassan Tahir MD,
James Livesay DO, and Raj Baljepally MD performed
critical revisions of the article and approved the final
version of manuscript.

References
1. Jolly SS, Yusuf S, Cairns J, Niemelä K, Xavier D,
Widimsky P, et al. Radial versus femoral access for
coronary angiography and intervention in patients with
acute coronary syndromes (RIVAL): a randomised, parallel
group, multicentre trial. Lancet. 2011;377(9775):1409-20.
2. Romagnoli E, Biondi-Zoccai G, Sciahbasi A, Politi
L, Rigattieri S, Pendenza G, et al. Radial versus femoral
randomized investigation in ST-segment elevation acute
coronary syndrome: the RIFLE-STEACS (Radial Versus
Femoral Randomized Investigation in ST-Elevation
Acute Coronary Syndrome) study. J Am Coll Cardiol.
2012;60(24):2481-9.
3. Bernat I, Horak D, Stasek J, Mates M, Pesek J, Ostadal
P, et al. ST-segment elevation myocardial infarction treated
by radial or femoral approach in a multicenter randomized
clinical trial: the STEMI-RADIAL trial. J Am Coll Cardiol.
2014;63(10):964-72.
4. Tahir H, Livesay J, Fogelson B, Coombes T, Patel C,
Baljepally R. Use of the CHA(2)DS(2)-VASc score in
assessing transradial approach failure. Cardiovasc Revasc
Med. 2021.
5. Carvalho MS, Calé R, Gonçalves Pde A, Vinhas H,
Raposo L, Teles R, et al. Predictors of Conversion from
Radial Into Femoral Access in Cardiac Catheterization.
Arq Bras Cardiol. 2015;104(5):401-8.

J Clin Cardiol. 2021
Volume 2, Issue 4

6. Dehghani P, Mohammad A, Bajaj R, Hong T, Suen
CM, Sharieff W, et al. Mechanism and predictors of
failed transradial approach for percutaneous coronary
interventions. JACC Cardiovasc Interv. 2009;2(11):105764.
7. Mason PJ, Shah B, Tamis-Holland JE, Bittl JA, Cohen
MG, Safirstein J, 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.
8. Dangoisse V. Chapter 2: Minimally Invasive Cardiology
for Everyone: Challenging the Transradial Access. In:
Pamukçu B, ed. Angiography. IntechOpen; 2018; 9-26.
9. Tröbs M, Achenbach S, Plank PM, Marwan M, Röther
J, Klinghammer L, et al. Predictors of Technical Failure in
Transradial Coronary Angiography and Intervention. Am
J Cardiol. 2017;120(9):1508-13.
10. Chugh SK, Chugh Y, Chugh S. How to tackle
complications in radial procedures: Tip and tricks. Indian
Heart J. 2015;67(3):275-81.
11. Vita JA, Holbrook M, Palmisano J, Shenouda SM,
Chung WB, Hamburg NM, et al. Flow-induced arterial
remodeling relates to endothelial function in the human
forearm. Circulation. 2008;117(24):3126-33.
12. Kotowycz MA, Dzavík V. Radial artery patency
after transradial catheterization. Circ Cardiovasc Interv.
2012;5(1):127-33.
13. Ball WT, Sharieff W, Jolly SS, Hong T, Kutryk MJ,
Graham JJ, et al. Characterization of operator learning
curve for transradial coronary interventions. Circ
Cardiovasc Interv. 2011;4(4):336-41.
14. Abazid RM, Smettei OA, Mohamed MZ, Kattea MO,
Suresh A, Beshir Y, et al. Radial artery ultrasound predicts
the success of transradial coronary angiography. Cardiol J.
2017;24(1):9-14.
15. Roberts J, Manur R. Ultrasound-guided radial
artery access by a non-ultrasound trained interventional
cardiologist improved first-attempt success rates and
shortened time for successful radial artery cannulation. J
Invasive Cardiol. 2013;25(12):676-9.
16. Tahir H, Sarwar U, Hussain A, Awan MU, Ahmad S,
Ijaz MS, et al. Use of CHA2DS2-VASc Score In Patients
Without Atrial Fibrillation: Review Of Literature. Journal
of Cardiology & Cardiac Surgery. 2021 Aug 3;1(1).

101

