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Sinning et al. J Am Coll Cardiol. 2012; 59: 1134-41 

Mechanisms of paravalvular leaks  
after TAVI 

Heavily calcified valve Malposition : too high  

Malposition : too deep  Large ring/ sizing errror 
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Currently available transcatheter valves: 
Soon to become “vintage” 



Henri Mondor 

Edwards XT  
Transcatheter heart valve 

16F 
(18-22 mm) 

18F 
(22-24 mm) 

20F 
(25-27 mm) 
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Next generation: Edwards SAPIEN 3 
Transcatheter Heart Valve 
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Medtronic CoreValve® 
Transcatheter heart valve 

18-20 mm 20-23 mm 24-27 mm 27-29 mm 
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Next generation: Medtronic Evolut™  
Transcatheter Heart Valve 
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Para-valvular leaks after TAVI:  
Incidence and impact on early outcome 

Abdel-Wahab et al. Circulation. 2011; 97: 899-906 

Data from 690 patients treated with TAVI / Prospective multicentre 
German TAVI registry (year 2009) 

• Age: 81±6 years 

• Female gender: 56% 

• EuroSCORE: 20±13% 

• Medtronic CoreValve: 84% 

• Edwards SAPIEN: 16% 

• Transfemoral: 92% 

• AR assessed by angio +++ 
after device deployment 
and removal of catheter/ 
guidewire 

55% 

15% 

27.7% 

2% 

0.3% 
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Post-procedural AR≥ 2/4 is a  strong independent predictor of  
in-hospital death (adjusted OR: 2.43, 95% CI 1.22 to 4.85) 

Abdel-Wahab et al. Circulation. 2011; 97: 899-906 

Para-valvular leaks after TAVI:  
Incidence and impact on early outcome 

P= 0.005 for trend 
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Tamburino et al. Circulation. 2011; 123: 299-308 

Predictors of early and late mortality 
after TAVI (Italian registry) 

June 2007-December 2009: 663 patients implanted at 14 Italian centers 
(self-expanding 18-F CoreValve prosthesis) 

Age: 81±7 years; Female gender : 56%; EuroSCORE: 23±13%;  
Transfemoral: 90%; 30-day mortality: 5,4% 
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Long-term outcome after TAVI :  
the UK-TAVI Registry 

Moat et al. J Am Coll Cardiol. 2011; 58: 2130-8 

• Prospective registry: 870 patients from 25 centers from England and Wales 
• Age: 82±7 years, 52% males, median EuroSCORE: 19% (12-28%)   
• Complete/ valid data : 98.5% (30-D outcomes); 100% (mortality tracking) 
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Long-term outcome after TAVI :  
the UK-TAVI Registry 

Moat et al. J Am Coll Cardiol. 2011; 58: 2130-8 

Predictors of 1-year mortality: AR> 2/4: HR: 1.7 (1.1-2.5, p=0.016);  
LVEF< 50%: HR: 1.5 (1.03-2.16, p=0.03) and  COPD: HR: 1.4 (1.00-1.98, p=0.05) 

• Edwards/ CoreValve: 410/452 

• Transfemoral: N= 599 

• Transapical/ Subclavian: N= 271 

• 30-day mortality: 7% 

• Stroke: 4.1% 

• Myocardial infarction: 1.3% 
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PARTNER-A / High-risk patients : 
TAVI versus surgical AVR 

Clinical outcome at 1 year TAVI 

(n= 348) 

Surgical AVR 

(n= 351) 

P value 

Death from any cause, n (%) 84 (24) 89 (27) 0,44 

Cardiovascular death, n (%) 47 (14) 40 (13) 0,63 

Death/ Repeat Hosp., n (%) 120 (35) 119 (36) 0,73 

Stroke or TIA, n (%) 27 (8) 13 (4) 0,04 

Major stroke, n (%) 17 (5) 8 (2) 0,07 

Death/ major stroke, n (%) 92 (27) 93 (28) 0,68 

Mortality at 30 days: 3% (TAVI) vs. 7% (surgery), p= 0,07. 
Overestimated by both STS: 12±4 (x2) and EuroSCORE: 29±16% (x4) 

Smith et al. N Engl J Med. 2011; 364: 2187-98 
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Smith et al. N Engl J Med. 2011; 364: 2187-98 

High-risk patients: no difference in 1-year 
outcome after TAVI or surgical AVR 

TAVI: At what price?  
The approximate doubling in the rate of neurologic events (including major 

strokes) after TAVI as compared with surgery remains a concern. 

Lazar HL. N Engl J Med. 2011; 364: 1667-8 
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Kodali et al. N Engl J Med. 2012; 366: 1686-95 

Two-year outcomes after TAVI or surgical 
aortic valve replacement (PARTNER-A) 

• After 2 years, the rates of death from any cause were similar between groups: 
 34% for TAVI versus 35% for surgery (P = 0.78).  
• The frequency of all strokes after 2 years did not differ significantly between 
the groups (hazard ratio, 1.22; 95% CI, 0.67 to 2.23; p = 0.52). 
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Two-year outcomes after TAVI or surgical 
aortic valve replacement (PARTNER-A) 

• Para-valvular AR was more frequent after TAVI (P<0.001) 
• Even  mild para-valvular AR was associated with increased late mortality 
(P<0.001) 

Kodali et al. N Engl J Med. 2012; 366: 1686-95 
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Meta Analysis: Incidence, predictors and 
outcome of aortic regurgitation after TAVI 

Athappan et al. J Am Coll Cardiol. 2013; 61:1585–95 

• 45 studies, 12 926 patients  

• Edwards SAPIEN: n= 7 279 

• Medtronic CoreValve: n=5 261 

• Pooled estimate for 
moderate/severe AR = 11.7%  
(95% CI: 9.6 to 14.1). 

• Moderate/severe AR was more 
common with the CoreValve: 
16.0% vs. 9.1%, p  0.005. 
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Meta Analysis: Incidence, predictors and 
outcome of aortic regurgitation after TAVI 

Athappan et al. J Am Coll Cardiol. 2013; 61:1585–95 

• Moderate/severe AR increased mortality at 30 days:  
odds ratio: 2.95; 95% CI: 1.73 to 5.02. 

• Moderate/severe AR increased mortality at 1 year:  
odds ratio: 2.27; 95% CI: 1.84 to 2.81. 
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Meta Analysis: Incidence, predictors and 
outcome of aortic regurgitation after TAVI 

Athappan et al. J Am Coll Cardiol. 2013; 61:1585–95 

• Mild AR was also associated with an increased hazard ratio for mortality of 
1.829 (95% CI: 1.005 to 3.329) 

25 studies reported on predictors of AR post TAVI: 
1. Implantation depth 
2. valve undersizing 
3. Agatston calcium score (r= 0.47, p= 0.001) were identified as predictors. 
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Incidence, predictors and outcome of aortic 
regurgitation after TAVI: FRANCE 2 Registry 

 Van Belle et al. Circulation. 2014;129:1415-27 

•TAVI performed in 3 195 consecutive patients at 34 hospitals in France 
•Balloon-expandable (BE) devices in 68% (n=1 872), self-expandable (SE) in 32% (n= 897). 
•Delivery was femoral (75%) or non femoral (25%). 
•Post implant TTE in 2 769 (92%) patients, Median FU= 306 days (Q1–Q3=178–490). 

• Based on TTE, post implant AR 
≥grade 2 was present in 16%  

• Post implant AR was more 
frequent with SE (22%) than 
with BE (13%, P=0.0001). 
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Incidence, predictors and outcome of aortic 
regurgitation after TAVI: FRANCE2 Registry 

 Van Belle et al. Circulation. 2014;129:1415-27 

A post procedural AR≥ grade 2 was a strong independent predictor of 1-year 
mortality for BE (HR=2.50; P=0.0001) and SE-TAVI (HR=2.11; P=0.0001) 
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Incidence, predictors and outcome of aortic 
regurgitation after TAVI: FRANCE2 Registry 

 Van Belle et al. Circulation. 2014;129:1415-27 

Post procedural AR≥ grade 2 was well tolerated in patients with 
an AR grade ≥2 at baseline (1-year mortality=7%) 

Post procedural AR≥ grade 2 was 
associated with a high mortality 
in other subgroups: 

• Renal failure (43%) 

• AR<grade 2 at baseline (31%) 

• Low transaortic gradient (35%) 

• Non femoral delivery (45%). 

27* 
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Self-expandable transcatheter valve: 
anterior para-valvular leak 
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Généreux et al. J Am Coll Cardiol. 2013; 61: 1125–36 

What is mild aortic regurgitation? 
VARC II recommendations 
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Mild anterior para-valvular leak 
according to VARC criteria  
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Cardiac output = 7,5 l/min 
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Pressure half time is short (300 ms): 
AR is poorly tolerated 
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σc = (1.35 P x LVIDs/2 Th) (1- {LVIDs ²/L²}) 

P = 4 (Vmax)² +  

Systolic AP 

LVIDs/ wall 

thickness (Th) 

L = LV systolic 

length (A4C)  

Even mild (acute) AR is poorly tolerated 
by a small hypertrophied LV 
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Clinical impact of paravalvular leaks after 
TAVI: Insights from the PARTNER trials 

 Kodali et al. Eur Heart J. 2014; doi:10.1093/eurheartj/ehu384 

A total of 2 515 patients underwent TAVI as part of the randomized trial (n=496), RCA 
registry (n=40), or the NRCA registry (n=1979). 2 434 patients included in this analysis. 
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Clinical impact of paravalvular leaks after 
TAVI: Insights from the PARTNER trials 

 Kodali et al. Eur Heart J. 2014; doi:10.1093/eurheartj/ehu384 

• At 1 year, there was increased all-cause mortality with worsening PVR:  
16% (none/ trace) vs. 22% (mild) vs. 35% (moderate/ severe), P= 0.0001.  

• A multivariable analysis indicated that moderate/severe PVR (HR: 2.18, 95% CI: 1.57–
3.02, P = 0.0001) or even mild PVR (HR: 1.37, 95% CI: 1.14–1.90, P = 0.012) were 
associated with higher late mortality. 
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• The negative impact of moderate/ severe paravalvular leaks 
after TAVI is widely recognized with a pooled 30-day OR for 
mortality of 2.95 (95% CI: 1.73 to 5.02) and a 1-year HR of 2.27 
(95% CI: 1.84 to 2.89) 

• Most studies (including the 2 largest registries to date) 
demonstrate that even mild AR has a negative impact on long-
term outcome.  

• In a meta analysis, mild AR was associated with a significant 
increase in mortality at 1-year: HR of 1.9 (95% CI: 1.09 to 3.45) 

• Philippe Pibarot is the second author of one major paper 
supporting the negative impact of mild AR 

Conclusions 
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Small/ hypertrophied LV + ACUTE 
para-valvular leak = poor tolerance  
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 Progressive AV 
narrowing 


 
Transaortic 

pressure 
gradient 

Concentric 
hypertrophy 

LV Adaptation to progressive AS: 
Concentric hypertrophy (small cavity) 


 


