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Historical Perspective of TRI

• 1989: First published series of 
transradial coronary angiography

(Campeau L. Cathet Cardiovasc Diagn 1989;16:3-7)

• 1992: First transradial coronary 
angioplasty

• 1993: First transradial coronary 
stenting

(Kiemeneij F, et al. Am Heart J 1995;129:1-7)

Dr. Lucien Campeau (1927-2010)
Montreal Heart Institute

Dr. Ferdinand Kiemeneij)
Amsteredam, Netherlands
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Campeau radial paradox

• With the increasing dominance of TRI for PCI, 
concerns have been expressed that as 
operators/centers become increasingly 
unfamiliar with TFI, outcomes in procedures 
where femoral access is necessary might 
become compromised.

• However, it is unclear from the existing 
literature whether this is a real-access–related 
effect or represents the impact of case mix on 
outcomes.



KNUHMeta-analysis: Access site complications

Favours TRI Favours TFI



KNUHMeta-analysis: Bleeding

Favours TRI Favours TFI



KNUH

Doyle BJ et al. J Am Coll Cardiol 2009;53:2019-27

Possible Mechanisms Linking Post-PCI Bleeding With Increased Mortality
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Studies of the impact of Major Bleeding 

on Mortality After PCI

N Patient
Blood 

transfusion 
(%)

Impact of Bleeding on Mortality
[95% CI]

P value

Kinnaird et al. 10,974 Unselected 5.4 30-day adjusted OR: 3.5 [1.9 - 6.7] <0.001

REPLACE-2 6,001 Elective and 
‘urgent’ PCI

3.2 1-year adjusted OR: 2.66 [1.44 - 4.92] 0.002

Ndrepepa et al. 5,348 Elective, ACS 4.0 1-year adjusted HR: 2.96 [1.96 - 4.48] <0.0001

ACUITY 13,819 ACS only 4.7 30-day OR: 7.55 [4.68 - 12.18] <0.0001

Kim et al. 6,799 Unselected 8.0 1-year RR: 2.03 (transfused patients) 0.0028

Doyle et al. 17,901 Unselected 4.8 30-day adjusted HR: 9.96 [6.94 - 14.3] <0.0001

GRACE Registry 24,045 ACS 3.9 In-hospital adjusted OR: 1.64 [1.18 - 2.28] <0.001

Yatskar et al. 6,656 Unselected 1.8 In-hospital adjusted OR: 3.59 [1.66 - 7.77]
1-year adjusted HR: 1.65 [1.01 - 2.70]

0.001
0.048



KNUHMeta-analysis: Short-term all-cause mortality

Favours TRI Favours TFI
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Five Pivotal RCTs for TFI versus TRI

N
NSTEMI/

STEMI
Primary
outcome

MACE Bleeding FU

RIVAL 7,021 NSTEMI/
STEMI

NACE Death, MI, Stroke TIMI major 30 days

RIFLE-
STEACS

1,001 STEMI NACE Cardiac death, MI, 
Stroke, TLR

TIMI major 30 days

STEMI-
RADIAL

707 STEMI NACE Death, MI, Stroke HORIZONS-AMI 30 days

MATRIX 8,404 NSTEMI/
STEMI

MACE
NACE

Death, MI, Stroke BARC major 30 days

SAFARI-
STEMI

2,292 STEMI All-cause
mortality

30 days
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NACE (MACE + Major bleeding)
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NACE (MACE + Major bleeding)



KNUH2017 ESC Guidelines for the management of AMI
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N
Crossover

%TRI to TFI %TFI to TRI

RIVAL 7,021 5.3% 1.6%

RIFLE-STEACS 1,001 9.4% 2.8%

STEMI-RADIAL 707 3.7% 0.6%

MATRIX 8,404 4.3% 2.4%

SAFARI-STEMI 2,292 8.1% 2.3%

Five Pivotal RCTs for TFI versus TRI
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Campeau radial paradox Does Exist !!

(1996-1998) (2006-2008)

Azzalini et al. JACC Cardiovasc interv 2015;8:1854-64
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Campeau radial paradox Does Exist !!

Azzalini et al. JACC Cardiovasc interv 2015;8:1854-64
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Campeau radial paradox Does Not Exist !!

Hulme W et al. Circ Cardiovasc interv 2017;10:e004279

British Cardiovascular Intervention Society (BCIS)



KNUH
Campeau Radial Paradox Might Exist for Several Reasons

Le May and Wells. Circ Cardiovasc interv 2017;10:e004865

First: higher clinical events of femoral access in high-volume default radial center
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Campeau Radial Paradox Might Exist for Several Reasons

Le May and Wells. Circ Cardiovasc interv 2017;10:e004865

Second: Newly trained operators who predominantly use TRI may have struggled 
with TFI because of suboptimal training
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Campeau Radial Paradox Might Exist for Several Reasons

Third: Modern radial operators reserve the femoral access for complex PCIs in 
critical clinical scenarios

Rafie IM et al. Eurointervention 2014;9:1189-94

Variables Independently associated with femoral route by default radial operators 
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Usages of each strategy in KAMIR
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KAMIR-NIH

Lee JH et al. Submitted
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Lee JH et al. Submitted

Kaplan-Meier survival curves for MACCEs at 1 year 
between TRI dedicated center and TFI dedicated center

(A)

TRI TFI

(B)
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Lee JH et al. Submitted

Kaplan-Meier survival curves for MACCEs at 1 year 
between TRI and TFI dedication center in TFI group

Cardiogenic Shock Killip Class III-IV
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Take Home Message

• Default radial operators would undertake a PCI 
from the femoral access in patients with 
challenging clinical scenarios. 

• Femoral access in a default radial PCI center was 
an independent predictor for clinical events.

• Radial paradox might exist and appear to offset 
the benefit of radial access. 

• Therefore, high-volume default radial PCI centers 
should make an effort to overcome radial 
paradox and improve clinical outcome during 
transfemoral PCI.
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Thank you for your attention!!


