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Approach related vascular complications: 

the major concern in modern PCI 



Rates of Bleeding in PCI 

 Washington Hospital Center (N=10,974) 

Kinnaird TD et al.  Am J Cardiol 2003;92:930-935. 



Predictors of Major Bleeding in PCI 

The REPLACE-2 Trial (N=6,010) 

Feit F, Unpublished. 

Variable OR 95% CI p-value 

       Baseline risk factors 

Age ≥ 75 1.482 1.01, 2.18 0.045 

Gender (Female) 1.535 1.12, 1.10 0.007 

Creatinine Clearance 1.008 1.00, 1.01 0.006 

Anemia 1.403 1.02, 1.94 0.040 

Prior Angina 1.589 1.08, 2.35 0.02 

Prior PCI 0.629 0.45, 0.88 0.007 

Prior Thienopyridine 0.601 0.39, 0.93 0.023 

         Peri-procedural risk factors 

Treatment Group (Heparin + GPI vs. bivalirudin) 1.969 1.37, 2.84 0.0003 

Provisional GPI received 2.679 1.59, 4.51 0.0002 

Procedure Duration >1h 2.049 1.22, 3.45 0.007 

Time to Sheath Removal >6h 1.614 1.06, 2.45 0.024 

Intensive Care Unit stay (days) 1.25 1.18, 1.32 <0.0001 

Intra-aortic Balloon Pump 8.705 3.43, 22.07 <0.0001 

Major Bleeding (Overall 3.2%) 
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ACUITY PCI: Major Bleeding 
Long-Term (1-Year) Mortality 

 Landmark Analysis 

Manoukian SV et al.  TCT 2007. 



Pooled relative risk of mortality increase in patients 

with ACS and major bleeding 

 M. Hamon, EuroIntervention. 2007 Nov;3(3):400-8.  



Pooled relative risk of MI increase in patients with ACS and 

major bleeding 

 M. Hamon, EuroIntervention. 2007 Nov;3(3):400-8.  



Pooled relative risk of stroke increase in patients with ACS 

and major bleeding 

 M. Hamon, EuroIntervention. 2007 Nov;3(3):400-8.  



Transradial approach for diagnosis and 

PCI nearly abolishes the vascular 

complications  



Radial vs femoral access for coronary angiography or 

intervention: meta-analysis of RCTs 
Major bleeding 

Jolly Am Heart J 2009;157:132-40 



Radial vs femoral access for coronary angiography or 

intervention:meta-analysis of randomized trials 

Sub-group analysis for major bleeding by clinical characteristics of studies 

Jolly Am Heart J 2009;157:132-40 



TRA vs. TFA for PCI in AMI. A Meta-Analysis 

 Vorobcsuk A, Am Heart J. 2009 Nov;158(5):814-21 

Major bleeding 



Increased Risk of Complications with a 

Transradial Approach: SCAAR registry 

Lagerqvist, ESC 2004 

                                          (30 centers)(2000-2004) 

 

                                                       Transradial       Transfemoral          p 

n                                                          7962                 48682   

 

% PCI (%)                                              44                      41 

Age (years)                                       64.4±10.5          65.2±10.9  

Female gender (%)                               27.1                  33.0 

Previous CABG (%)                               5.4                   12.0  

ST+ MI (%)                                           2.8                      8.9  

Left main/3 vessel disease (%)            24.0                   30.3  

Complications overall (%)                      5.7                     4.6               <0.001 

Neurological complications (%)             0.4                     0.2                0.007 

Myocardial infarctions (%)                    1.0                      0.5               <0.001 

Bleedings at the access site (%)           1.1                     1.5  



TIA or stroke during PCI: is the radial route a risk factor ?  

Results from 2 large nationwide registries in France  

N= 4820 % p 

Female vs male 0.79 / 0.19 .003 

Previous stroke or TIA (yes / no) 1.19 / 0.26 .01 

EF <40% (yes / no) 1.04 / 0.14 .003 

Stable / non ST + ACS / ST + ACS 0.09 / 0.40 / 0.61 .03 

Sheath size (5F / 6F / 7F) 0.24 / 0.20 / 1.19 .204 

Femoral / Radial route 0.39 / 0.19 .208 

D. Blanchard PACIFIC and FAR  registries ESC 2007 



 Does radial approach reduces the 

mortality of interventional cardiology ? 



Radial vs femoral access for coronary angiography or 

intervention:meta-analysis of RCTs 

Death, MI or Stroke 

Jolly Am Heart J 2009;157:132-40 



Radial vs femoral access for coronary angiography or 

intervention:meta-analysis of RCTs 
Death 

Jolly Am Heart J 2009;157:132-40 



Death 

 Vorobcsuk A, Am Heart J. 2009 Nov;158(5):814-21 

TRA vs. TFA for PCI in AMI. A Meta-Analysis 



NACE MACCE Bleedings 

femoral arm radial arm
p = 0.003 

• Net Adverse Clinical Event (NACE) = MACCE + bleeding 

• Major Adverse Cardiac and Cerebrovascular event (MACCE) = composite of cardiac death, 

myocardial infarction, target lesion revascularization, stroke 

30-day NACE rate 

RIFLE STEACS – results 

p = 0.029 p = 0.026 

21.0% 

11.4% 

7.2% 

12.2% 

7.8% 

13.6% 

Romagnoli TCT  2011 



Cardiac death Myocardial

Infarction

Target Lesion

Revascularization

Cerebrovascular

Accident

femoral arm radial arm
p = 0.020 

30-day MACCE rate 

RIFLE STEACS – results 

p = 1.000 p = 0.604 p = 0.725 

9.2% 

5.2% 

1.4% 1.2% 1.8% 
1.2% 0.6% 0.8% 



The M.O.R.T.A.L Study: (Mortality benefit of Reduced 

Transfusion After PCI via the Arm or Leg) 



The M.O.R.T.A.L Study: (Mortality benefit of Reduced 

Transfusion After PCI via the Arm or Leg) 

Chase Heart online 10 Mar 2008 

Unadjusted Kaplan-Meier Curves for Transfusion Status 



The M.O.R.T.A.L Study: (Mortality benefit of Reduced 

Transfusion After PCI via the Arm or Leg) 

Chase Heart online 10 Mar 2008 

Adjusted Odds Ratios for 1 Year Mortality 



The M.O.R.T.A.L Study: (Mortality benefit of Reduced 

Transfusion After PCI via the Arm or Leg) 

Chase Heart online 10 Mar 2008 

Unadjusted Kaplan-Meier Curves for Radial versus Femoral 















Outcomes by access site used to complete the procedure 

Radial Femoral n 

Crossover (failure)(%) 7 0.9 

Primary endpoint (%) 3.4 4.1 0.14 

Death/MI/Stroke (%) 3.1 3.3 0.52 

Non CABG maj. bleed (%) 0.6 1.0 0.025 

Access site maj. Bleed (n) 0 18 

Jolly Lancet 2011; 377: 1409–20 



Conclusions 

• Access site complications are a major concern for modern 
coronary interventional cardiology 

 

• Risk of acute and mid term Mortality, MI and Stroke are 
related to the rate of major bleeding 

 

• Radial approach reduces near abolishes the risk of access 
related major complications 

 

• MORTAL study and metaanalysis suggest a mortality 
reduction with transradial approach (specially for STEMI: 
RIFFLE) 

 



Conclusions 

• RIVAL: similar rates of the composite of death, myocardial 

infarction, stroke, or non-CABG-related major bleeding 

 

• RIVAL: subgroup analysis confirm a reduction of mortality for 

STEMI 

 

• RIVAL: Primary endpoint, Death/MI/Stroke, Major non CABG 

bleeding are reduced with a trend for Death in highest tercile 

of radial approach volume 

 

• RIVAL: effectiveness of radial access might be linked to 

expertise and volume 


