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30   Years  :   Radial Evolution

◼ Dedicated Devices

◼ Dedicated Radial Sheath

◼ Thin Wall Sheath

◼ Sheath less Catheters

◼ Universal Catheters

◼ Support Devices

◼ Hemostasis Devices

◼ Refined Techniques

◼ Ulnar

◼ Distal Radial

◼ Vascular US

◼ Spasm Management Cocktail

◼ Tortuosity Management

◼ Patent Hemostasis



30Years :Interventional Cardiology Evolution

◼ Primary PCI for  STEMI

◼ Invasive Assessment for ACS/NSTEMI

◼ Complex PCI

◼ Bifurcations  

◼ CTO

◼ Calcified Lesions

◼ CHIP patients

◼ Structural Interventions  



ACUTE CORONARY SYNDROME

•



◼ 2017 – ESC guidelines for STEMI : 

Radial Approach  Class I (A) 

recommendation

◼ 2020- ESC guidelines  for NSTEMI:  

Radial Approach Class I (A)  

recommendation

◼ 2021 ACC/AHA  for ACS or in 

SCAD : Radial Approach  Class I (A)



COMPLEX PCI



COMPLEX PCI



Remain Radial Approach Challenges

FAILURE/CROSSOVER

RADIAL ARTERY 
OCCLUSION



Radial  Failure/Crossover 

Failure to either start or complete coronary angiography or 
intervention via radial access and subsequent crossover to 

other access 
◼ 4-10% of the cases

1. Associated with:

1. Discomfort

2. Radiation Exposure

3. Delayed Revascularization

4. Worse Clinical Outcome



EuroIntervention 2021;17:e971-e980.

Predictors of Radial Crossover



Radial Artery Occlusion

◼ 7.7%  ( 1-33%-66 studies)

◼ Predischarge assessment suboptimal: 70% ( 50% only palpation)

◼ Recommendation 

◼ Assessment into initial 24 hours

◼ Oximetry-plethysmography

◼ Vascular Ultrasound 

◼ Reassessment a week later – Reopening 10-65%



Prevention of Radial Artery Occlusion: Why?

◼ Hand Ischemia

◼ Re-catheterization- Ipsilateral side

◼ Preservation Radial artery for CABG

◼ Preservation Radial artery for AV fistula



EuroIntervention 2021;17:e971-e980.

Failure/RAO Relationship



Eur Heart J, Volume 31, Issue 13, July 2010, Pages 1608–1615, https://doi.org/10.1093/eurheartj/ehq102

The content of this slide may be subject to copyright: please see the slide notes for details.

Assessment of acute injuries and chronic intimal thickening of the radial artery 
after transradial coronary intervention by optical coherence tomography

https://doi.org/10.1093/eurheartj/ehq102


The Access Issue

◼
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The Access Issue

◼



The Access Issue

•

ULTRASOUND (347) vs. PALPATION (341)

• Failure to Sheath Insertion

3 pts    vs 15 pts            p:0.007

• Any Crossover 

5 pts   vs 20  pts           p:004 



The Spasm Issue

◼Best Practice

◼Verapamil 5 mg and 

Nitroglycerin 100-200 

mcg.  





Sheath Issues

◼Best Practice
◼ Use of the lowest profile system necessary to complete the 

procedure

◼Sheath Artery Mitsmach

◼ Vascular wall stretch and injury 

◼Relationship OD sheath and RAO (1% to 11%)

◼Minituarization

◼Thin Walled Sheath

◼Sheathless

◼Limitate information about prevention of RAO





Sheath Issues



Sheath Issues

SH-GC (300) 6.0 F GSS p value

Radial Artery 

Occlusion

0% 1.7% 0.062

Symptomatic RAS 0.3% 2.3% 1.000

RAO and RAS 0.7% 3.7% 0.021

RAO and RAS grade 4 0% 2% 0.031

Bleeding 1% 4% 0.033



Anticoagulation Issues

◼Best Practice

◼Drug : 93% Unfractionated Heparin

◼Via:   Intrasheath or IV

Dose:   Higher is  Better than lower

> 75 U/kg is better than  < 50U /kg

Patients treated with NOAC, Coumadin, Lysis, LMWH: 

Unclear management



Anticoagulation Issue



Anticoagulation Issues 
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Duration of Hemostatic Compression Issue



Duration of Hemostatic Compression Issue





Non Occlusive- Patent Hemostasis

◼Best Practice
◼ Patent Hemostasis:  Persistence of Radial artery flow 

during hemostatic compression

◼ PROPHET  trial : early  RAO rates( 12% vs5%) and late  

(30 days)   7% vs 1.8% 

◼ RACOMAP trial : early RAO = 11% vs.1 %

◼ No attempts or failure: 20% to 50 % of cases





Guering Eid-Lidt et al. J Am Coll Cardiol Intv 2022; 15:1022-1029.



Distal Radial Access Issue 

Advantages 

◼Distal to Superficial Palm Arch: Less Ischemic Risk

◼More Superficial: Easier Hemostasis

◼Allows Movements of the Wrist during Recovery

◼Friendly Setup for Left Radial

◼Less RAO



Distal Radial Issue

Disadvantages

◼ More Failure and Crossover

◼ More Time

◼ More Radiation

◼ US is  Essential 







Distal Radial Issue





DISCO



Conclusions

◼ Radial should not be avoided ..  
Go for Radial !!!

◼ Failure and  RAO are the last 
challenges

◼ RAO should not be forgotten… 
Think forward !!!!

◼ Learn Distal Radial ……Gain 
another access!!!!!!!

This Photo by Unknown Author is licensed under CC BY

http://runninglife.com.mx/2019/05/05/que-significa-correr/
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Mechanism of RAO

TRAUMA

ANTICOAGULATION FLOW DISTURBANCE





Conclusion



COMPLEX PCI



Non Occlusive- Patent Hemostasis

◼ Patent Hemostasis:  Persistence of Radial artery flow during 

hemostatic compression

◼ PROPHET  trial : early  RAO rates( 12% vs5%) and late  (30 

days)   7% vs 1.8 

◼ RACOMAP trial : eartly RAO = 11% vs.1 %

◼ No attempts or failure: 20% to 50 % of cases



Sheath Issues



The Access Issue

•





Treatment of RAO

◼ LMWH : Reopening 66%  to 87%

◼ Ulnar Compression and UFH IV 5000 units:  Reopening 70%

◼ Invasive antegrade or regrograde: Ischemic Hand



Gregory A. Sgueglia et al. J Am Coll Cardiol Intv 2021; 14:892-906.

2021 American College of Cardiology Foundation



• Yet the totality of data from 12 randomized clinical trials over the past 
decade found particularly in those with acute coronary syndrome, a 
lower bleeding rate translated into lower mortality [3]. This prompted 
a radial first approach by the American Heart Association for those 
with acute coronary syndrome [3].



Vascular Ultraosund



Guering Eid-Lidt et al. J Am Coll Cardiol Intv 2022; 15:1022-1029.

2022 American College of Cardiology Foundation



Gregory A. Sgueglia et al. J Am Coll Cardiol Intv 2021; 14:892-906.

2021 American College of Cardiology Foundation



RAO/PREVENTION







Marco Valgimigli et al. J Am Coll Cardiol Intv 2021; 15:33-38.

2022 American College of Cardiology Foundation
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Distal Radial Access Issue 

Advantages

Gregory A. Sgueglia et al. J Am Coll Cardiol Intv 2021; 14:892-906.


