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Updates in Radial Access for 
Lower Extremity Interventions
Surveying current technology for transradial access in peripheral artery disease intervention 

and areas for further innovation.

By Kelsey Berger, MD; Krystina Choinski, MD; and Rami Tadros, MD, FACS, RPVI

R adial access for diagnostic imaging and interven-
tion has drastically advanced over recent decades. 
The first transradial coronary angiography was 
performed by Canadian cardiologist Campeau in 

1989.1 As the technique evolved, Kiemeneij et al compared 
femoral, brachial, and transradial access (TRA) in the 
ACCESS study,2 with results demonstrating a lower inci-
dence of complications using TRA. Over the decades, there 
has been rapid growth in the prevalence of cardiology 
procedures performed with TRA as a preferred approach.3 
Among 253,179 diagnostic angiograms and 93,614 per-
cutaneous coronary interventions (PCIs) performed at 
United States Veterans Affairs hospitals, TRA rates signifi-
cantly increased from 2001 to 2018 for both diagnostic 
(17.5% to 60.4%; P < .01) and PCI procedures (14% to 
51.8%; P < .01).4

The benefits of TRA versus transfemoral (TFA) access 
have been extensively described. Various advantages 
include reduced bleeding risk, patient preference, and 
lower cost.5-7 Studies also have shown lower overall risk of 
morbidity and mortality using TRA.6,8 As the use of TRA 
becomes more prevalent, its application for peripheral 
artery disease (PAD) and intervention is being explored 
more. Traditionally, lower extremity interventions have 
been pursued via TFA.9 Benefits of TFA access include 
large-caliber vessel for sheaths and interventional devices, 
easy trajectory to target lesions, support and trackability 
of guidewires, and various means of treatment for the 
lesion.10 TRA for peripheral interventions has been investi-
gated, including above-the-knee angioplasty and stenting, 
with potential benefits.11,12 However, TFA remains the 
predominant access site choice in the management of 
PAD. There are still significant unmet needs for operators 
wishing to provide the same effective interventions for 
lower extremity PAD via TRA as with TFA.13 

HOW WE DO IT
As previously described, to achieve access, the 

patient’s wrist is hyperextended and evaluated for 
patency, calcifications, size, and distal perfusion with 
concomitant radial compression (Barbeau test).14,15 
A single anterior wall puncture is performed using a 
21-gauge micropuncture needle and an 0.018-inch 
microwire. The left radial is typically preferred because 
it allows an additional 5 to 10 cm of usable catheter 
length and theoretically lowers stroke risk by avoiding 
manipulation of the aortic arch and carotid arteries.9 
After exchanging for a sheath, an antispasmodic cock-
tail consisting of 2.5 to 5 mg of verapamil, 100 to 200 µg 
of nitroglycerin, and 2,000 to 3,000 units of heparin is 
administered to reduce the incidence of radial artery 
occlusion.16 Weight-dosed heparin is then administered 
to achieve an activated clotting time of 250 seconds. 
A wire can then be navigated into the descending tho-
racic aorta through a Sarah radial catheter (Terumo 
Interventional Systems) or similarly shaped catheter 
in a 30° left anterior oblique view. A treatment-length 
hydrophilic slender sheath may then be advanced 
over a stiff wire for the intervention. On completion 
of the procedure, the sheath is retracted under fluo-
roscopy with leading wire and a TR Band (Terumo 
Interventional Systems) is applied to the puncture site 
for hemostasis.

TRA works especially well in situations with difficult 
femoral access, whether that involves diseased common 
femoral arteries, extensive scar tissue over the access 
sites from prior surgical repair, or deep access in obese 
patients. TRA also excels in patients with hostile iliac 
bifurcations, making typical up-and-over access from the 
contralateral femoral more challenging.12,17 This includes 
patients with steep bifurcations and tortuous iliac 
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TABLE 1.  CURRENT DEVICES FOR TRANSRADIAL ACCESS

Device Types Name (Manufacturer): Characteristics; Length Limitations; Comments

Sheaths and guiding catheters •	 Sublime (Surmodics, Inc.): 5, 6 F (0.018, 0.035 inch); 120, 150 cm
•	 R2P Destination Slender (Terumo Interventional Systems): 6 F (0.035 inch); 119, 149 cm
•	 R2P Slenguide (Terumo Interventional Systems): 7 F (0.035 inch); 120, 150 cm
•	 Radianz (Cordis): 5, 6 F (0.035 inch); 135 cm
•	 Shuttle (Cook Medical): 4 and 5 F (0.018 and 0.038 inch), 6 F (0.038 inch); 110 cm

Guidewires •	 Fathom (Boston Scientific Corporation): 0.014 inch; 215, 300 cm
•	 Glidewire (Terumo Interventional Systems): 0.016 inch; 350-450 cm
•	 Viperwire (Abbott): 0.014 inch; 475 cm 
•	 Nitrex (Medtronic): 0.035 inch; 400 cm

Support catheters •	 TruSelect Microcatheter (Boston Scientific Corporation): 2.4 F (0.018 inch); 175 cm
•	 Glidecath & NaviCross (Terumo Interventional Systems): 4 F (0.035 inch); 150 cm
•	 Vipercath XC (Abbott): 5 F (0.035 inch); 200 cm

PTA balloons •	 Sublime RX (Surmodics, Inc.): 5 F (0.014 inch); 250 cm; 2- to 4-mm balloon
•	 Sublime RX (Surmodics, Inc.): 5 F (0.018 inch); 220 cm; 2- to 6-mm balloon
•	 R2P Metacross RX (Terumo Interventional Systems): 6 F (0.035 inch); 200 cm; 3- to 8-mm balloon
•	 R2P Crosstella RX (Terumo Interventional Systems): 5 F (0.018 inch); 200 cm; 2- to 6-mm balloon
•	 Ultraverse (BD Interventional): 5 F (0.018 inch); 200 cm; 2- to 6-mm balloon
•	 Jade (Abbott): 4 to 6 F (0.014-0.035 inch); 200 cm; 2- to 6-mm balloon
•	 Pacific Plus (Medtronic): 4 F (0.018 inch); 180 cm; 2- to 3.5-mm balloon
•	 SabeRX 014 (Cordis): 4 F (0.014 inch); 200 cm; 1.25- to 6-mm balloon
•	 SabeRX Radianz (Cordis): 4 F (0.018 inch); 190 cm; 2- to 10-mm balloon

Drug-coated balloons •	 Lutonix (BD Interventional): 5 F (0.018, 0.035 inch); 130 cm; 4- to 7-mm balloon
•	 In.Pact (Medtronic): 5 F (0.018 inch); 200 cm; 4- to 6-mm balloon

Self-expanding stents •	 R2P Misago (Terumo Interventional Systems): 6 F (0.035 inch); 200 cm; 6- to 8-mm stent
•	 SMART Radianz (Cordis): 6 F (0.035 inch); 190 cm; 6- to 8-mm stent
•	 EverFlex (Medtronic): 5 F (0.035 inch); 150 cm; 6- to 8-mm stent
•	 Viabahn (Gore & Associates): 7 F (0.035 inch) or 6 F (0.018 inch); 120 cm; 5- to 6-mm stent

Drug-eluting stents •	 Zilver (Cook Medical): 6 F (0.035 inch); 125 cm; 5- to 8-mm stent
•	 Eluvia (Boston Scientific Corporation): 6 F (0.035 inch); 130 cm; 6- to 7-mm stent

IVUS •	 OptiCross (Boston Scientific Corporation): 5, 6 F (0.014 inch); 135 cm
•	 Visions (Philips): 5, 6 F (0.018 inch); 150 cm
•	 Reconnaissance (Philips): 5 F (0.018 inch); 150 cm

Reentry devices •	 Pioneer Plus (Philips): 6 F (0.014 inch); 120 cm
•	 Outback (Cordis): 6 F (0.014 inch); 120 cm

Atherectomy •	 Diamondback (Abbott): 5 F (0.014 inch); 200 cm (1.25-, 1.5-mm Solid), 180 cm (1.75-mm Solid) 

Thrombectomy •	 AngioJet Solent Omni (Boston Scientific Corporation): 6 F; 120 cm
•	 AngioJet Solent Dista (Boston Scientific Corporation): 4 F; 145 cm
•	 CAT3 Lightning (Penumbra, Inc.): 5 F (0.014 inch); 150 cm
•	 CAT RX (Penumbra, Inc.): 6 F (0.014 inch); 140 cm

Abbreviations: IVUS, intravascular ultrasound; PTA, percutaneous transluminal angioplasty.
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arteries and patients who have undergone endovascular 
aortic repair, aortobifemoral bypasses, or femoral endar-
terectomies with patch repair. TRA can also be consid-
ered in patients with groin infections. Furthermore, TRA 
allows for the treatment of bilateral lower extremities in 
one setting, through one access site.

HIGHLIGHTS AND OPPORTUNITIES WITH 
CURRENT TECHNOLOGY OPTIONS

There are logistic contraindications that should also 
be noted. Relative contraindications to TRA include 
occluded radial artery, abnormal Barbeau test, peripher-
al vasculitis, and ipsilateral dialysis access.17 Additionally, 
small vessels (typically radial arteries < 2 mm) are 
unable to accommodate large enough sheaths to allow 
the passage of interventional tools. Even in adequately 
sized radial arteries (2-3 mm), sheath size is often lim-
ited to 6 F.18,19 To address the requisite for larger access 
sheaths in these smaller vessels, radial-to-peripheral 
sheaths have been developed (Table 1). Typically manu-
factured with smaller outer diameters and hydrophilic 
coating, these slender sheaths were created to avoid 
damage to smaller-diameter vessels. The longer sheaths 
also provide more support for crossing target lesions 
and delivering interventional devices. The longest 
sheaths currently available are the 120- and 150-cm 
Sublime (Surmodics, Inc.) available for both 0.035- and 
0.018-inch platforms and the 119- and 149‑cm R2P 
Destination (Terumo Interventional Systems) for a 
0.035-inch platform.

Length to target lesion is the second key limiting fac-
tor in treating peripheral disease from TRA. The typical 
distance from the left radial artery to the iliac arteries 
is 105 to 125 cm, 130 to 170 cm to the mid superficial 
femoral artery (SFA), 150 to 180 cm to the popliteal, 
and 200 to 250 cm to the tibial vessels.20 Most treat-
ment devices are on shorter shaft lengths intended 
for TFA, thus limiting TRA treatment to the iliofemo-
ral vessels, depending on the patient’s height. Most 
angioplasty balloons designed for TFA have a working 
catheter length of 135 to 150 cm, although there has 
been an expansion to longer balloons designed to reach 
the tibial vessels. Surmodics now has the longest bal-
loons on the United States market (Sublime RX), offer-
ing 2- to 4-mm tibial balloons on a 220-cm shaft for a 
5-F, 0.018-inch platform and 2- to 6-mm balloons on a 
250-cm shaft for a 5-F, 0.014-inch system. Additionally, 
Jade (Abbott), Ultraverse 0.018 (BD Interventional), and 
SabeRX 014 (Cordis) offer balloons with 200-cm cath-
eter lengths.

Despite data supporting improved patency with 
drug-coated balloons (DCBs) in the SFA and popliteal 

arteries, there is a sparsity of DCBs of adequate length 
to reach peripherally. The longest DCB currently avail-
able is the 0.018-inch In.Pact system (Medtronic), which 
offers 4- to 6-mm diameter balloons on a 200-cm cath-
eter.21,22 Delving into other treatment options, of the 
many atherectomy devices available on the market, 
only the Diamondback (Abbott) comes in working 
lengths of 180 and 200 cm, long enough to potentially 
reach the popliteal and tibial vessels via TRA. The other 
available devices are of larger caliber (Jetstream [Boston 
Scientific Corporation] through a 7-F system) or are 
on shorter catheters (151-cm HawkOne [Medtronic], 
135-cm Rotarex [BD Interventional]), leaving a gap in 
devices available to treat in-stent restenosis and eccen-
tric plaque from radial access. Stent options are also 
limited, the longest being the 200-cm R2P Misago stent 
(Terumo Interventional Systems; 6-8 mm through a 
6-F system) and the 190-cm SMART Radianz (Cordis; 
6-8 mm through 6-F system). Drug-eluting stents have 
not yet been designed for TRA. Stents such as the 
Zilver (Cook Medical) and Eluvia (Boston Scientific 
Corporation) are only available in working lengths of 
125 and 130 cm, respectively, limiting treatment to pri-
marily SFAs. Currently, there are no tibial stents with a 
long-enough working length to employ from TRA.

There are limited bailout options for peripheral com-
plications from TRA. If a dissection or perforation is 
encountered during treatment, reentry devices, tacking 
stents, and covered stents are frequently either too short 
to reach the target area or too large to safely traverse 
the access site. The longest covered stent that passes 
through a 6-F sheath is the Viabahn (Gore & Associates) 
on a 120-cm shaft, with the larger-diameter stents 
(> 6 mm) requiring ≥ 7-F access. Both reentry devices 
on the market, Outback (Cordis) and Pioneer Plus 
(Philips), can traverse a 6-F sheath but have only 120 cm 
of working catheter length. Intravascular ultrasound can 
be used to assess difficult dissections or diseased vessel 
segments but is only available in 135-cm (OptiCross, 
Boston Scientific Corporation) and 150-cm (Visions and 
Reconnaissance, both Philips) catheter lengths. 

Thrombectomy devices are also important to men-
tion as useful tools for limb salvage in the event of inad-
vertent embolism or thrombus formation during inter-
vention. AngioJet (Boston Scientific Corporation) offers 
the best option for TRA, with the 4-F AngioJet Solent 
Dista available in 145 cm and the 6-F AngioJet Solent 
Omni in a 120-cm working length. Penumbra, Inc. 
also offers several options: the 6-F CAT6, 6-F CAT RX, 
and 5-F CAT3, with working lengths of 135, 140, and 
150 cm, respectively. However, even 150-cm devices 
typically only reach the superficial femoral artery or 
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popliteal vessels. For these reasons, many intervention-
alists limit TRA to less complex lesions (TransAtlantic 
Inter-Society Consensus A or B) above the knee.23  

CONCLUSION
TRA offers an additional access site for treating 

peripheral vascular disease and addresses several limita-
tions of TFA; however, its use is still limited by the tech-
nology available (Table 1). Although previously limited 
to interventions in the iliofemoral vessels, the treat-
ment of popliteal and tibial disease is becoming more 
feasible with the advent of longer and more compact 
devices. Radial-to-peripheral intervention will continue 
to evolve with technology, and our field will learn to 
adapt with it.  n
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