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An overview of our technique for left radial access, with a discussion of the benefits and limitations.

BY KEVIN FULLIN, MD, FACC, AND TIMOTHY SANBORN, MD, FACC, FAHA, FSCAI

Left Radial Artery Access:
A More Coaxial 
Approach to Cardiac 
Catheterization 

I
n 2008, only 1% of cardiac catheterizations were per-
formed using the radial approach, but this number 
grew to nearly 40% by 2017.1 A preponderance of 
these radial approach cases were performed with 

a right radial approach because operators are familiar 
with working from the right side of the table and labora-
tory setup.2 Several advantages of a left versus right radial 
approach have been documented, including reductions 
in contrast dose, fluoroscopy time, operator radiation 
exposure, needle-to-balloon time during acute myo-
cardial infarction, and stroke.3-8 Another benefit of the 

left radial approach is the ease of navigation through 
the radial/brachial/subclavian arteries, which can be 
done more coaxially as compared with the right radial 
approach.9,10 In addition, the left radial approach affords 
a more straightforward approach to left internal mam-
mary artery and saphenous vein graft angiography.

For the left radial approach, some adjustments in tech-
nique are needed to compensate for ergonomic chal-
lenges for both the operator and patient. Difficulty of 
left-hand pronation has led to the distal radial approach. 
For instance, the anatomic snuffbox approach, pioneered 
by Dr. Ferdinand Kiemeneij, involves a catheter inserted 
distally into the hand between the patient’s thumb and 
first finger. This has led to improved patient and opera-
tor comfort.11 Other left radial artery techniques involve 
the left arm draped over the abdomen and supported by 
a Cobra board (TZ Medical Inc.).12 This article describes 
an approach for a left radial technique and positioning 
for diagnostic catheterizations, coronary interventions, 
and rapid treatment of ST-segment elevation myocardial 
infarctions in which the patient’s left arm is abducted 
out 90° from the body. 

TECHNICAL DETAILS
The left radial artery access technique involves conven-

tional placement of the patient on the catheterization lab-
oratory table. The left arm is abducted 90° from the body 
and the hand is laid prone (Figure 1). A preparation table 
of similar height is positioned distal to the arm for prepar-
ing balloons, catheters, and stents. This approach empha-
sizes coaxial movement of catheters to the coronary 

Figure 1.  Left arm abducted to 90° allows coaxial catheter 

placement and substantial radiation protection of the 

operator’s body and head. The first assistant is also removed 

from the radiation source with added radiation protection by 

use of the Zero-Gravity system.
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arteries and left ventricle. The operator stands on the cau-
dal side of the extended left arm. The fluoroscopic and 
hemodynamic monitors are in front of the operator so 
that he or she is standing directly in front of the screens. 
There is no torsion on the operator’s body, and he or she 
is looking forward at the monitors (Figure 2).

A catheterization technologist stands on the patient‘s 
right side and controls the table during the procedure 
using an additional monitor. A scrub technician stands to 
the right of the operator and prepares the equipment. One 
nurse circulates. An additional technician monitors hemo-
dynamics and enters the patient’s chronologic data.

The operator stands behind 800 lb of lead from 
the Zero-Gravity suspended radiation protection system 
(Biotronik, Inc.), which also protects the operator’s head 
from radiation. The catheterization technician assistant 
also benefits from the Zero-Gravity radiation protection, 
which is positioned to the left of him or her (Figure 3). 
Real-time radiation sensors (RaySafe; Unfors RaySafe AB, 
a Fluke Biomedical company) are employed throughout 
the case. Access and closure with use of the Vasc Band 
hemostat (Teleflex) at the access site are accomplished 
without repositioning the arm.

LIMITATIONS
One limitation of the left radial approach is the 

requirement of four assistants, which is a manpower limi-
tation in some catheterization laboratories. Alternatively, 
the left radial extended arm approach can be performed 
with three technicians if the x-ray controls are positioned 
on the left side of the table. Additionally, some creative 
solutions are necessary to have the manifold or assist 
device reach the extended left arm. 

Using the Zero-Gravity system for radiation protection 
has some limitations in downward vision and the ability of 

staff to clearly hear the operator’s verbal directions. This 
can be solved by utilizing headphones with operative staff. 
If the Zero-Gravity system is not available, conventional 
aprons and vests can be used. This approach is less cum-
bersome but does not afford the same degree of radiation 
protection, particularly for the brain. The use of the Zero-
Gravity system also affords its users less orthopedic stress 
because the protection is not worn but stepped into.

Additionally, the transradial approach may not be 
the best approach in every cohort of patients. A ret-
rospective study showed decreased patency in radial 
arteries used for coronary artery bypass grafting that 
were previously utilized for angiography, as compared 
with those that had not been utilized during angiogra-
phy.13 Evidence exists that the radial artery approach 
has an impact on vasomotor function, medial layer 
injury as documented by optical coherence imaging, 
and radial artery diameters postprocedure.14-16 Also, 
when using the radial artery for catheterization in 
patients with advanced kidney disease, the treating 
physician needs to consider the near-future use of that 
artery for possible creation of an arteriovenous dialysis 
fistula.17

CONCLUSION
This article describes a more coaxial way to perform 

heart catheterization and percutaneous interventions. 
This approach is supported by the literature, with 
reports of the left radial approach having fewer compli-
cations when compared with a right radial approach.18-22 
The left-sided approach also enhances patient and oper-
ator comfort. We are unaware of previous reports of the 
left radial extended arm approach; however, it has been 
Dr. Fullin’s standard approach for > 4 years. n

Figure 2.  The operator has excellent ergonomics during 

the procedure without back strain and torsion. The monitor 

screen is a short distance from the operator.

Figure 3.  The technician who moves the table is remote from 

the radiation source and uses a radiation shield.

(Continued on page 37)



VOL. 13, NO. 5 SEPTEMBER/OCTOBER 2019 CARDIAC INTERVENTIONS TODAY 37 

1.  Rao SV, Dharma S. 25 years of transradial intervention: looking back and anticipating what is ahead.  
JACC Cardiovasc Interv. 2017;10:2266-2268.
2.  Rao SV, Cohen MG, Kandzari DE, et al. The transradial approach to percutaneous coronary intervention: 
historical perspective, current concepts, and future directions. J Am Coll Cardiol. 2010;55:2187-2195.
3.  Xia SL, Zhang XB, Zhou JS, Gao X. Comparative efficacy and safety of the left versus right radial approach for 
percutaneous coronary procedures: a meta-analysis including 6870 patients. Braz J Med Biol Res.  
2015;48:743-750.
4.  De Rosa S, Torella D, Caiazzo G, et al. Left radial access for percutaneous coronary procedures: from neglected 
to performer? A meta-analysis of 14 studies including 7,603 procedures. Int J Cardiol. 2014;171:66-72.
5.  Sciahbasi A, Romagnoli E, Burzotta F, et al. Transradial approach (left vs right) and procedural times during 
percutaneous coronary procedures: TALENT study. Am Heart J. 2011;161:172-179. 
6.  Fu Q, Hu H, Wang D, et al. Randomized comparative study of left versus right radial approach in the setting 
of primary percutaneous coronary intervention for ST-elevation myocardial infarction. Clin Interv Aging. 
2015;10:1003-1008.
7.  Rashid M, Lawson C, Potts J, et al. Incidence, determinants, and outcomes of left and right radial access use in 
patients undergoing percutaneous coronary intervention in the United Kingdom: a national perspective using the 
BCIS dataset. JACC Cardiovasc Interv. 2018;11:1021-1033.
8.  Dominici M, Diletti R, Milici C, et al. Operator exposure to x-ray in left and right radial access during percuta-
neous coronary procedures: OPERA randomised study. Heart. 2013;99:480-484.
9.  Kado H, Patel AM, Suryadevara S, et al. Operator radiation exposure and physical discomfort during a right 
versus left radial approach for coronary interventions: a randomized evaluation. JACC Cardiovasc Interv. 
2014;7:810-816.
10.  Norgaz T, Gorgulu S, Dagdelen S. A randomized study comparing the effectiveness of right and left radial 
approach for coronary angiography. Catheter Cardiovasc Interv. 2012;80:260-264.
11.  Kiemeneij F. Left distal transradial access in the anatomical snuffbox for coronary angiography (ldTRA) and 
interventions (ldTRI). EuroIntervention. 2017;13:851-857. 
12.  Casazza R. Distal left radial approach for cardiac catheterization: advancement in ergonomics with 
techniques and technologies. Cath Lab Digest. 2019;27:26-30.
13.  Ruzieh M, Moza A, Siddegowda Bangalore B, et al. Effect of transradial catheterisation on patency rates of 
radial arteries used as a conduit for coronary bypass. Heart Lung Circ. 2017;26:296-300.
14.  Mounsey CA, Mawhinney JA, Werner RS, Taggart DP. Does previous transradial catheterization preclude use 
of the radial artery as a conduit in coronary bypass surgery? Circulation. 2016;134:681-688.
15.  Bhat T, Teli S, Bhat H, et al. Access-site complications and their management during transradial cardiac 
catheterization. Expert Rev Cardiovasc Ther. 2012;10:627-634.
16.  Heiss C, Balzer J, Hauffe T, et al. Vascular dysfunction of brachial artery after transradial access for coronary 
catheterization: impact of smoking and catheter changes. JACC Cardiovasc Interv. 2009;2:1067-1073.
17.  Hossain MA, Quinlan A, Heck-Kanellidis J, et al. Prevalence of chronic kidney disease among patients 
undergoing transradial percutaneous coronary interventions. J Vasc Access. 2018;19:346-349.
18.  Kaledin A, Kochanov IN, Podmetin PS, et al. Distal radial artery in endovascular interventions. Research Gate 
website. https://www.researchgate.net/publication/319162208_Distal_radial_artery_in_endovascular_ 
interventions. Published August 2017. Accessed June 24, 2019.
19.  Shah B, Burdowski J, Guo Y, et al. Effect of left versus right radial artery approach for coronary angiography 
on radiation parameters in patients with predictors of transradial access failure. Am J Cardiol. 2016;118:477-481.
20.  Dehghani P, Mohammad A, Bajaj R, et al. Mechanism and predictors of failed transradial approach for 
percutaneous coronary interventions. JACC Cardiovasc Interv. 2009;2:1057-1064.
21.  Nishizaki Y, Yamagami S, Haga K, et al. Usefulness of prominently projected aortic arch on chest radiograph 
to predict severe tortuosity of the right subclavian or brachiocephalic artery in patients aged >44 years undergo-
ing coronary angiography with a right radial artery approach. Am J Cardiol. 2012;110:203-207.
22.  Cha KS, Kim MH, Kim HJ. Prevalence and clinical predictors of severe tortuosity of right subclavian artery in 
patients undergoing transradial coronary angiography. Am J Cardiol. 2003;92:1220-1222.

Kevin Fullin, MD, FACC
Froedtert South Medical Center
Kenosha, Wisconsin 
kevin.fullin@froedtertsouth.com
Disclosures: None. 

Timothy Sanborn, MD, FACC, FAHA, FSCAI
Medical Director and Chair of Cardiology Services
Froedtert South Medical Center
Professor of Clinical Medicine
Medical College of Wisconsin 
Kenosha, Wisconsin 
tim.sanborn@froedtertsouth.com
Disclosures: None. 

T E C H N I Q U E S

(Continued from page 31)


