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Aortic prosthesis misplacement                

  Embolization towards the aorta or left ventricle         

  
Deployed valve is positioned too high (towards the aorta)  or too low 
(towards  the mitral valve apparatus)   

Aortic regurgitation                  

  Central                 

  Paravalvular                

Mitral regurgitation                 

  Aortic prosthesis impinges on the anterior mitral leaflet       

  
Left ventricle asynchrony caused by right ventricular 
pacing          

  
Damage or distortion of the subvalvular mitral 
apparatus by delivery system          

New left ventricular wall motion abnormalities           

  Acute coronary ostial occlusion             

Cardiac tamponade                  

  Perforation of  the left or right ventricle           

Dissection or rupture of the aortic root  (0-4%) 
Stroke (0-10%)             



AR 1.66 (1.10–2.51)  

870 patients  

Tamburino, C. et al Circulation 2011 

Eltchaninoff, H. Eur. Heart J. 2011  

Similar results at one year 
follow-up from the 

French registry 
Italian registry 

Mortality 



Partner trial 



Vinod H. Thourani, MD. On behalf of The PARTNER 
Trial Investigators 
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CLINICAL IMPACT 



• Paravalvular AR is common after TAVI 

• Moderate or severe paravalvular AR is more common 

after TAVR than after surgical replacement 

Paravalvular regurgitation: Is it relevant / 

frequent 

70-90% 

Any AR Moderate to severe AR 

7-30% 

Kodali et al. N Engl J Med. 2012; Leon et al. N Engl J Med 2010 ; Gilard M et al. N Engl J Med. 2012 

  
Zahn R et al. Heart J 2011; Webb JG, et al. Circulation 2009; Abdel-Wahab M, et al. Heart 2011 



AR Evolution at 1 years follow-up 

Paravalvular regurgitation: Is it relevant / 

frequent 

Tamburino  C et al. Circulation. 2011;123:299-308 

in the majority of the series, post-

procedural aortic regurgitation remains 

unchanged or tends to reduce 



AR Evolution at 2 years follow-up 

Paravalvular regurgitation: Is it relevant / 

frequent 

46.2% 31.5% 

Kodali et al. N Engl J Med. 2012  

Unchanged Improved 

22.4% 

Worse 

Partner trial 



Paravalvular regurgitation: Is it relevant / 

frequent: The LVH response¡ 



 61 patients with preserved LV systolic function submitted to successful TAVI.  

 Parameters of diastolic function were evaluated before and minutes after TAVI. 

This is the first study describing LV diastolic performance during TAVI.  
Immediate improvement in diastolic function parameters was described. 



Paravalvular regurgitation: Changes in LV 

pressures 

M Gotzmann et al. Am Heart J 2012;163:903-11 

Severe AS Successful TAVI Severe AR 



Paravalvular regurgitation: Chronic AR. Medical 

Tx 

M Gotzmann et al. Am Heart J 2012;163:903-11 

Chronic AR 



Paravalvular regurgitation: Is it relevant / 

frequent 

Causes of AR after TAVI 

Incomplete expansion of prosthesis 

Restricted cusp motion 

 

Prosthesis malposition/  

under-expansion/ undersizing  

ParaValv 
AR 

Central 
AR 



Piazza N et al. Circ Cardiovasc Interv 2008 

Paravalvular regurgitation: an integrated 

approach 



Anatomical 

Procedural Clinical 

Imaging 
modalities 

• Age, male, height 
• Cardiogenic shock 
• Peripheral 
vascular disease 

• Atypical shape of the 
native valve 
• Large annulus 
• High angulation Ao-
LVOT 
•Calcification 
• Very small aortic valve 
area 

• Underexpansion of device 
• Malpossition 
• Inadequate pre-dilatation 
• Type of the prosthesis 
• Experience of the 
operators 

• 
Mismeasurement 
of aortic annulus 

FACTORS RELATED TO 
INCOMPLETE APPOSITION 



R. Koos et al. International Journal of Cardiology 150 
(2011) 142–145 

CALCIFICATION Anato
mic 

Procedural Clinical 

Techinque 

Patients with severe AVC have an increased risk for a 

relevant AR after TAVI as well as a trend for increased 

need for additional procedures. 



Eccentricity index:  1  - 
D min 

D max 

An eccentricity index > 0.25 was 
associated with the occurrence 

of significant PAR after TAVI with 
a S of 80% and E of 86% 

(P<0.001) 

J Invasive Cardiol 2013;25(4):190-195 

Anato
mic 

Procedural Clinical 

Techinque 
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36% 

93% 

36% 

64% 
93% 



DEPTH OF DEVICE POSITION 

Mohammad A. Sherif et al.  J Am Coll Cardiol 2010;56:1623–9) 

The optimal depth of the device is around 10 mm.  
Smaller or larger values of depth increase the chance of AR 

Anatomic 

Proced
ure 
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De Carlo. Serial Echocardiographic Evaluation of the CoreValve Aortic Bioprosthesis: Italian Registry EuroPCR 2010. 

N = 326 



TEAM 2010 



How to quatify ? 



Paravalvular regurgitation: an integrated 

approach 



Paravalvular regurgitation. How to Q ? 

Measurement of paravalvular AR  

However, this assumes continuity of the jet which may not be 

the case for transcatheter valves. 

For paravalvular jets 

   Mild 10% of the sewing ring  

   Moderate 10–20% of the sewing ring  

   Severe. 20% of the sewing ring  



The area under the ROC curve: 

0.96 for vena contracta planimetry  

0.35 for vena contracta width  

3D TTE vena contracta planimetry correlation with AR volume: 0.82, p<0.001    

2D TTE vena contracta width correlation with AR volume: 0.66, p<0.001 



What to do? 

Treatment of Paravalvular AR 

Post implant ballon dilatation 

 

Valve in valve 



What to do? 

Nombela-Franco et al J Am Coll Cardiol Intv 2012 

59 patients  

 Valve calcification volume best determined the need and a 

poor response to BPD 

 BPD patients -  higher incidence of cerebrovascular events 

at 30 days (11.9% vs. 2.0%, p=0.006) 



Prevention 

 Proper study of aortic valve and root anatomy 

 Training 

 Imaging procedure guidance 

 Improvements in the deployment technique 

What to do? 



Innovation 



Automated Quantitative Modeling 
3-D TEE 



Graft size 30 mm 

Sagittal 20mm 

N 

R L 

Coronal 
30 mm 

     Sagittal 
     28mm 

Average 3-D diameter 29 mm 

Automated Quantitative 3-D TEE  
Annulus Diameters  





Conclusion 

 AR is the most frequent complication after TAVI 

 Accurate measurement of paravalvular AR is challenging 

 Significant AR is a main contributor to in-hospital death and 

an independent predictor of 1-year morbidity and mortality 



Conclusion 

 There is no effective treatment available 

 Prevention of AR is essential for best TAVI results  


