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PVL Calcification 

Undersized prosthesis 

 ↑ Annulus size 

Operator Experience 

Cover index 

Paravalvular leak 
Predisposing factors 



Ospedale Ferrarotto 

Università di Catania 

Transcatheter Aortic Valve Implantation 
PVL prevention 

MSCT assessment 

• 266 patients in the trial 
• 133 patients underwent TAVR with the MDCT sizing algorithm recommendation 

and 133 patients without the algorithm 
• PVL> mild was present in 5.3% in the MDCT group and in 12.8% in the control 

group (p=0.032) 
• Composite of in-hospital death, aortic annulus rupture and PVL> moderate 3.8% 

in the MDCT group and in 11.3% in the control group (p=0.020) 

Binder RK et al. JACC 2013 
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MSCT assessment 

Appropriate THV sizing 

Transcatheter Aortic Valve Implantation 
PVL prevention 

Dvir D et al. CCI 2015 
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Transcatheter Aortic Valve Implantation 
Paravalvular leak prevention – Calcium is bad! 

Khalique OK, et al. JACC Intv 2014 

150 patients who received the Sapien or Sapien XT valves at a single 
institution, Oct 2011 to July 2013; 19% had at least mild leak. 

Mean Asymmetry of 
Calcification 

No/Trace 
PVR 

≥ Mild 
PVR 

P Value 

LVOT, mm3 30 ± 69 65 ± 81 0.013 

Annulus, mm3 67 ± 64 125 ± 101 0.002 

Leaflet, mm3 276 ± 209 304 ± 185 0.243 

• Study finds that calcification regardless of location predicts mild or greater 
paravalvular leak after TAVI 

• Correlation strongest for asymmetrical calcification of annulus, LVOT regions 
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OPTIMAL-S3 Study Flow  Edwards SAPIEN 3 
OPTIMAL-S3 Outcomes 
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Lotus Valve SAPIEN 3 Valve 

TAVI & PVL 
Second-generation devices 
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Cerebral embolic protection devices  

Feature Embrella Deflector TriGuard Deflector   Claret Sentinel Filter 

Access Radial Femoral Radial 

Position Aorta Aorta Brachiocephalic Left 
common carotid 

Coverage area Brachiocephalic & 
LCC 

Brachiocephalic & LCC 
& LSA 

Brachiocephalic & LCC 

Mechanism Deflection Deflection Filter 

Size 6 Fr 9 Fr 6 Fr 

Pore Size 100 microns ~130 microns 140 microns 

CE mark Yes Yes Yes 
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Cerebral embolic protection devices  
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Conduction disturbances 
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Siontis et al. JACC 2014 

Conduction disturbances 
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Node 1 

Target implant depth is 3 - 5 mm 

• Midway between node 0 (inflow edge of 
frame) and node 1 to just below node 1 

• Note: due to minor valve frame length 
differences, ensure to assess valve position 
from frame inflow (node 0) and not the edge 
of the marker band: 

3-5 mm 6 mm 

Node 0 

23 mm 26 mm 29 mm 

Evolut R 
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Transcatheter Aortic Valve Implantation 
THV durability 

PARTNER I Italian CV Registry 

Barbanti et al. JACC Intv 2015  Mack et al. Lancet 2015  
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THV Durability 
CHU Rouen 

• 239 pts from 2002-2011 (> 5 
years FU) 

• Freedom from either 
reoperation, or if asymptomatic, 
echo mean valve gradient >40 
mmHg or severe AR (effective 
ROA > 0.3cm2) 

• Among survivors, none with MG 
>40 and only 1 pt with severe AR 
resulting in ViV procedure 



Ospedale Ferrarotto 

Università di Catania 

THV Durability 
Vancouver 

• 266 pts from before 2011 (> 5 years FU) 

Freedom from severe failure Freedom from reintervention 
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The diagnosis of SVD was based on haemodynamic changes in valve function 

assessed by means of echocardiography, with or without evidence of morphological 

SVD (“isolated haemodynamic dysfunction”). Two degrees of hemodynamic SVD 

were defined:  

1) Moderate SVD was defined as a) mean gradient ≥20 and <40 mmHg and/or ≥10 

and <20 mmHg mmHg change from baseline (before discharge or within 30 

days of valve implantation), and/or b) moderate new or worsening (>1+/4+) 

intra-prosthetic aortic regurgitation.  

2) Severe SVD was defined as a) mean gradient ≥40 mmHg and/or ≥20 mmHg 

change from baseline (before discharge or within 30 days of valve implantation), 

and/or b) severe new or worsening (>2+/4+) intra-prosthetic aortic regurgitation. 

 

BVF was defined as the composite of:  

a) Severe SVD at 30 days, 1 year, yearly thereafter or at cardiac-related interim 

visits,  

b) repeat intervention for bioprosthetic valve dysfunction, and  

c) valve-related death or findings of bioprosthetic valve dysfunction at autopsy, 

likely related to death. 

Capodanno et al EHJ 2017 in press 

EAPCI-ESC-EACTS consensus 2017 
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THV Durability 
Ferrarotto 

• 288 pts before 2012 (> 5 years FU) 
• 8-year survival: 29.7% 

Severe Structural Valve Dysfunction Bioprosthesis Valve Failure 
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Généreux P et al. JACC 2012 

Transcatheter Aortic Valve Implantation  
TAVI nightmares  
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TAVI nightmares 
Aortic rupture 

Courtesy of Azeem Latib 
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TAVI nightmares 
Aortic rupture 

LVOT 
STJ 

Sinus Valsalva 

Annulus 

Where aortic rupture might occur? 

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=E5MGStt-_pAxNM&tbnid=kYDTIdY8Y4b2GM:&ved=0CAUQjRw&url=http://radiographics.rsna.org/content/32/5/1399/F22.expansion.html&ei=ex00Ud3tLajziwKe4YGYCw&bvm=bv.43148975,d.cGE&psig=AFQjCNEBtGxd6Q-UY10x8Fgs4U6aEaHkCA&ust=1362456286132627
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=E5MGStt-_pAxNM&tbnid=kYDTIdY8Y4b2GM:&ved=0CAUQjRw&url=http://radiographics.rsna.org/content/32/5/1399/F22.expansion.html&ei=ex00Ud3tLajziwKe4YGYCw&bvm=bv.43148975,d.cGE&psig=AFQjCNEBtGxd6Q-UY10x8Fgs4U6aEaHkCA&ust=1362456286132627
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LVOT 
n=3 (9.7%) 

STJ 
n=2 (6.4%) 

Sinus Valsalva 
n=5 (16.1%) 

Annulus 
n=21 (67.7%) 

Barbanti M et al. Circulation 2013 

TAVI nightmares 
Aortic rupture 

  Univariate 

 Predictors of aortic root rupture Odds Ratio (95%CI) P value 

LVOT calcifications moderate/severe 10.92 (3.23-36.91) <0.001 

Prosthesis oversizing ≥ 20% 8.38 (2.67-26.33) <0.001 

  
Study group 

(n = 31) 

Uncontained rupture 

(n = 20) 

Contained rupture 

(n = 11) 
P value 

Mortality 48.4% 75.0% 0.0% <0.001 

Cardiovascular mortality 45.2% 70.0% 0.0% <0.001 

Disabling stroke 12.9% 10.0% 18.2% 0.447 

Life-threatening bleeding 45.2% 60.0% 18.2% 0.049 

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=E5MGStt-_pAxNM&tbnid=kYDTIdY8Y4b2GM:&ved=0CAUQjRw&url=http://radiographics.rsna.org/content/32/5/1399/F22.expansion.html&ei=ex00Ud3tLajziwKe4YGYCw&bvm=bv.43148975,d.cGE&psig=AFQjCNEBtGxd6Q-UY10x8Fgs4U6aEaHkCA&ust=1362456286132627
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=E5MGStt-_pAxNM&tbnid=kYDTIdY8Y4b2GM:&ved=0CAUQjRw&url=http://radiographics.rsna.org/content/32/5/1399/F22.expansion.html&ei=ex00Ud3tLajziwKe4YGYCw&bvm=bv.43148975,d.cGE&psig=AFQjCNEBtGxd6Q-UY10x8Fgs4U6aEaHkCA&ust=1362456286132627
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Case example #1 

 26-mm SAPIEN XT 

 38.5% oversizing 

 No LVOT calcification 

 Uneventful TAVR!  

Case example #2 

 26-mm SAPIEN XT 

 27.9% oversizing 

 Severe LVOT calcification 

 Annular rupture! 

Significant oversizing (>20%) is possible… Just not in the wrong patient! 
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How to prevent aortic rupture 
Balloon-expandable THV intentional underexpansion 

Barbanti M et al. JACC 2014 

26-mm SAPIEN XT 2 ml underfilled    
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TAVI nightmares 
Coronary occlusion 
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Coronary occlusion 
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TAVI nightmares 
Coronary occlusion – How to prevent it? 

• Both coronaries well perfused  
 

• Very low risk of ostia occlusion 
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TAVI nightmares 
Conclusions 

 Aortic rupture and coronary occlusion are rare, but life-threatening 
TAVI complications 

 The best way to “deal” with such complications is to AVOID THEM - 
Optimal aortic root assessment: 

• Annular, SoV and STJ dimensions 

• Coronary ostia height 

• LVOT and aortic valve calcium distribution 

 Optimal positioning technique 

 Develop pre-specified plans and techniques to deal with these 
complications when they happen 

 Recognize the potential complications of TAVI early on 

 Bailout equipment and expertise 


