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A review of the limitations of transradial access and the benefits and challenges of alternative 

approaches for cardiac catheterization. 

BY KARIM M. AL-AZIZI, MD, AND AMIR S. LOTFI, MD

Beyond Radial:  
Ulnar, Snuffbox, and 
Palmar Branch Access

D
espite the emergence of radial artery cath-
eterization, transfemoral access (TFA) 
remains the most common route for patients 
undergoing interventional procedures in the 

United States.1 However, there has been a growing 
interest in radial artery catheterization for coronary 
angiography and intervention in the last decade in 
the United States due to major and minor vascular 
complications related to the transfemoral approach.2 
Coronary angiography via the radial approach was 
first described by Campeau in 1989.3 In 1993, the first 
transradial percutaneous coronary intervention (PCI) 
was described by Kiemeneij and Laarman.4 Since then, 
several studies have emerged to compare transradial 
access (TRA) to TFA for cardiac catheterization.5 
Studies including RIVAL and other multiple meta-
analyses have shown a significant reduction in bleed-
ing and vascular complications with TRA compared to 
TFA for PCI.6-9 

However, Carvalho et al reported a radial to femo-
ral artery conversion rate of 5.8%, with predictors 
of failure including subclavian tortuosity, significant 
disease, accessory radial arteries, radial loops, and 
spasm.10 These factors may reduce the chance of 
successfully completing the procedure through the 
radial artery, requiring conversion to TFA. Cardiac 
catheterization through the radial artery requires 
expertise and has a learning curve.11 Therefore, the 
emergence of alternative arterial access sites has 
gained attention, with an increasing amount of 
research being performed to assess their applicabil-
ity for routine use.

ULNAR ARTERY ACCESS
The ulnar artery is usually larger than the radial artery, 

has a straighter course, and is less likely to have arterial 
loops. The ulnar artery is the principal source of blood 
to the forearm, and anatomically, it passes inferomedially 
deep to the median nerve and accompanies the ulnar 
nerve. The arm is prepped in a similar fashion to TRA 
preparation; the hand is supinated with the wrist extend-
ed. However, the depth of the ulnar artery makes achiev-
ing access and hemostasis a challenge. Current vascular 
compression bands designed for the radial artery have 
been successfully used to achieve hemostasis.12

Transulnar access (TUA) was first evaluated in cases 
with ipsilateral radial artery occlusion (RAO). Kedev 
et al evaluated the safety and feasibility of TUA in a 
single-center prospective registry. In 476 patients, with 
documented RAO in 240 patients, procedural success 
was 97% with a 3% crossover rate to TFA. None of the 
patients had ulnar nerve injury. Forearm hematoma 
developed in two patients, severe spasm occurred in two 
patients, and asymptomatic ulnar artery occlusion was 
detected in 3.1%.13

Several studies support the safe use of the ulnar 
artery as an alternative to the radial artery for car-
diac catheterization access. A recent meta-analysis by 
Fernandez et al compared TUA to TRA. In six trials 
with a total of 5,276 patients, there was no difference 
between the two groups in terms of complications, 
which included hematoma formation, pseudoaneu-
rysm, and arteriovenous fistula formation, although 
access site failure was more than twice as likely with 
ulnar access (odds ratio, 2.63 [2.07–3.34]).14
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Another example of using TUA includes a patient 
who underwent a valve-in-mitral annular calcification 
transcatheter mitral valve replacement utilizing a 29-mm 
Sapien 3 valve (Edwards Lifesciences) for severe degener-
ative mitral stenosis. The patient required an alcohol sep-
tal ablation days later to reduce the left ventricular out-
flow gradient. The radial artery was palpated and found 
to be very small. As illustrated in the forearm angiogram 
(Figure 1), the ulnar artery was larger. The ulnar artery 
was used to successfully perform the procedure with no 
complications, illustrating that the ulnar artery is a safe 
and feasible alternative to an inadequate radial artery.

DISTAL RADIAL ARTERY ACCESS
Distal TRA has been of growing interest among radial 

operators given the improved ergonomics and the 
accessibility of the patient’s hand. Kiemeneij, inspired 
by work underreported by investigators in the Russian 
Federation and Iran, introduced many in the United 
States and Europe to TRA and distal left TRA.15 The 
distal radial artery lies in the anatomic snuffbox of the 
hand, and in good candidates, it can be successfully 
accessed and cannulated (Figure 2A). Ultrasound (US) 
guidance may be valuable given the narrow window of 
access just before the artery dives into the wrist. The 
wrist and dorsum of the hand are both exposed and 
prepared, and access can be achieved on the left side 
of the patient. The arm can then be brought over the 
body to complete the procedure while maintaining the 
position of standing on the right side of the patient. 

Accessing the radial artery in the snuffbox facili-
tates a better arm position for the patient as well as 
improved ergonomics for the operator.16 As compared 
with right distal TRA, catheters are thought to bet-
ter engage the coronaries as they traverse the aortic 
arch from the left distal radial artery, mimicking the 
femoral approach. Hemostasis can be achieved in 
several ways. In many studies, it was achieved by apply-
ing a traditional vascular band used for conventional 
TRA (Figure 2B). This allows the hand to flex at the 

TABLE 1.  A COMPARISON OF UPPER EXTREMITY ARTERIAL ACCESS SITES
Access Advantages Disadvantages
Conventional radial 
artery access

• Straight course in the wrist
• Data support use over femoral 

artery in ACS/STEMI

• Radial loops
• Accessory radial arteries
• High risk for spasm
• No LIMA access

Ulnar artery access • Straighter course in the forearm
• Less likely to spasm
• Larger vessel

• Deeper vessel may make access and hemostasis a challenge
• Close to the ulnar nerve
• Limited data

Distal radial artery access 
(snuffbox)

• Improved ergonomics for both 
patient and operator with 
left-sided access

• LIMA access with left-sided access
• Preserves the proximal radial for 

future access

• Close to the scaphoid bone
• Limited hemostatic devices
• Tortuous as it dives in the wrist, which may be difficult
• Steep learning curve

Superficial palmar 
branch access

• Improved patient ergonomics
• Preserves the radial artery for 

future access

• Small artery
• Reported vascular complications
• Variation in origin
• Hemostasis may not be reliable
• Limited data available

Abbreviations: ACS, acute coronary syndrome; LIMA, left internal mammary artery; STEMI, ST-segment elevation myocardial infarction. 

Figure 1.  Angiogram of the forearm, illustrating the course 

of the ulnar and radial artery. The ulnar artery is seen to be of 

larger caliber compared to the radial artery.
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wrist, with no risk of 
hematoma. 

Several studies have 
evaluated the safety and 
feasibility of this new 
arterial access. Kiemeneij 
described his experience 
with left distal TRA.15 
In this cohort, the rate 
of failure to access the 
distal left radial artery 
was 11% (eight patients). 
There were no major 
bleeds from the access 
site. There was one 
reported distal left RAO, 
but otherwise, no proxi-
mal RAO was reported. 
We evaluated our early United States experience in a 
cohort of carefully selected patients. There were no 
reported complications, and the rate of successfully 
completing the cardiac catheterization with PCI using 
the distal left radial artery without converting to a dif-
ferent access was 96.7%.17

The distal radial artery is small in many patients, 
which may make it unsuitable for access. Careful 
patient selection is warranted to achieve success in 
arterial cannulation. As the body of evidence grows, 
distal left TRA may prove that it is not a radial artery 
access eccentricity but a complementary addition to 
the current upper extremity arterial access for cardiac 
procedures. Further data are needed to better under-
stand the long-term consequences and outcomes of 
utilizing the distal TRA for routine coronary angiogra-
phy and intervention.

SUPERFICIAL PALMAR BRANCH ACCESS
Transpalmar access is another addition to the 

wide variety of upper extremity arterial access sites 

(Figure 3). This access has only been described in the 
literature by Roghani-Dehkordi et al as part of a case 
series. In 175 patients, the superficial palmar branch of 
the ulnar artery in the hand was accessed. The hand 
was hyperextended, and a 21-gauge needle was used to 
puncture the artery. A 0.018-inch guidewire was intro-
duced, and sheaths ranging in size from 4 to 6 F were 
inserted. The success rate of accessing the superficial 
palmar branch was 90.8%. Complications including 
hand ecchymosis in two cases, hematoma of the proxi-
mal forearm in five cases, and hematoma of the distal 
arm in two cases were self-limited and did not require 
further treatment. Transient paresis and hypoesthesia 
were observed in seven cases in the fourth and fifth 
fingers, with complete recovery by 1 to 2 weeks.18 This 
was the only series quoting transpalmar access, as no 
other reports of this access have been found. 

CONCLUSION
The three accesses described provide options for 

radial operators to add to their toolbox (Table 1). 
However, there is a learning curve. Patient selection and 
being well-versed in the anatomy is crucial for success. 
Further randomized controlled trials comparing dif-
ferent types of upper extremity arterial access sites to 
conventional radial artery access are needed to evaluate 
for significant differences in patient outcomes. n
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Figure 2.  A 6-F sheath inserted in the left distal radial artery for a patient who underwent suc-

cessful multivessel PCI (A). A vascular TR Band (Terumo Interventional Systems) applied to the 

distal radial artery access site to achieve hemostasis (B).

Figure 3.  US image of the superficial palmar branch of the 

ulnar artery.

A B



VOL. 13, NO. 1 JANUARY/FEBRUARY 2019 CARDIAC INTERVENTIONS TODAY 43 

R A D I A L  A R T E R Y 
A C C E S S

5.  Kiemeneij F, Laarman GJ, Odekerken D. A randomized comparison of percutaneous transluminal coronary 
angioplasty by the radial, brachial and femoral approaches: the access study. J Am Coll Cardiol. 1997;29:1269-1275.
6.  Jolly SS, Yusuf S, Cairns J, 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;377:1409-1420. 
7.  Jolly SS, Amlani S, Hamon M, et al. Radial versus femoral access for coronary angiography or intervention and 
the impact on major bleeding and ischemic events: a systematic review and meta-analysis of randomized trials. 
Am Heart J. 2009;157:132-140.
8.  Bavishi C, Panwar SR, Dangas GD, et al. Meta-analysis of radial versus femoral access for percutaneous coronary 
interventions in non-ST-segment elevation acute coronary syndrome. Am J Cardiol. 2016;117:172-178.
9.  De Luca G, Schaffer A, Wirianta J, Suryapranata H. Comprehensive meta-analysis of radial vs femoral approach in 
primary angioplasty for STEMI. Int J Cardiol. 2013;168:2070-2081.
10.  Carvalho MS, Calé R, Gonçalves Pde A, et al. Predictors of conversion from radial into femoral access in cardiac 
catheterization. Arq Bras Cardiol. 2015;104:401-408. 
11.  Hess CN, Peterson ED, Neely ML, et al. The learning curve for transradial percutaneous coronary intervention 
among operators in the United States: a study from the National Cardiovascular Data Registry. Circulation. 
2014;129:2277-2286.
12.  Sattur S, Singh M, Kaluski E. Transulnar access for coronary angiography and percutaneous coronary interven-
tion. J Invasive Cardiol. 2014;26:404-408.
13.  Kedev S, Zafirovska B, Dharma S, Petkoska D. Safety and feasibility of transulnar catheterization when ipsilateral 
radial access is not available. Catheter Cardiovasc Interv. 2014;83:e51-60. 
14.  Fernandez R, Zaky F, Ekmejian A, et al. Safety and efficacy of ulnar artery approach for percutaneous cardiac 
catheterization: systematic review and meta-analysis. Catheter Cardiovasc Interv. 2018;91:1273-1280. 
15.  Kiemeneij F. Left distal transradial access in the anatomical snuffbox for coronary angiography (ldTRA) and 
interventions (ldTRI). EuroIntervention. 2017;13:851-857. 
16.  Al-Azizi KM, Lotfi AS. The distal left radial artery access for coronary angiography and intervention: a new era. 
Cardiovasc Revasc Med. 2018;19(suppl):35-40. 
17.  Al-Azizi KM, Grewal V, Gobeil K, et al. The left distal trans-radial artery access for coronary angiography and 
intervention: a US experience [published online October 25, 2018]. Cardiovasc Revasc Med. 
18.  Roghani-Dehkordi F, Hashemifard O, Sadeghi M, et al. Distal accesses in the hand (two novel techniques) for 
percutaneous coronary angiography and intervention. ARYA Atheroscler. 2018;14:95-100. 

Karim M. Al-Azizi, MD
Structural Heart Disease Fellow
Interventional Cardiology
The Heart Hospital—Plano
Baylor Scott & White
Plano, Texas
karim.alazizi@bswhealth.org
Disclosures: None.

Amir S. Lotfi, MD
Associate Professor of Medicine
Tufts University School of Medicine
Interventional Cardiologist
Baystate Cardiology
Springfield, Massachusetts
amir.lotfimd@baystatehealth.org
Disclosures: None.


