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Most Common Complications 

• Stroke 

• Valve embolization 

• Annulus rupture 

• Coronary Obstruction 

• Conductions disorders 

• Para-Valvular Leak 

• Vascular Complications/Bleedings 

• Others…(Tamponade,VSD,…)  



 
 

How to avoid them? 
 

How to treat them?  



 
 

1. Stroke 



All Strokes at 30 Days 
Edwards SAPIEN Valves  

                         SAPIEN                SAPIEN XT     SAPIEN 3 

  

PARTNER I and II Trials 

Neurologist evaluations (pre- and post) 

Cribier-

Edwards SAPIEN 
SAPIEN 

XT 
SAPIEN 

3 

Lower Risk Patients 

Lower Profile devices 



Strokes 
At 30 Days (As Treated Patients) 

Events (%) 

S3HR 
Overal

l 
(n=583) 

S3HR 
TF 

(n=491) 

S3HR 
TA/TA

o 
(n=92) 

S3i 
Overall 
(n=1076) 

S3i 
TF 

(n=951) 

S3i 
TA/TAo 
(n=125) 

All 1.54 1.63 1.09 2.60 2.42 4.00 

  Disabling* 0.86 0.81 1.09 1.02 0.95 1.60 

  Non-

Disabling 
0.69 0.81 0 1.58 1.47 2.40 

TIA 0.69 0.61 1.09 0.37 0.42 0 
*CEC adjudicated or Modified Rankin Score ≥ 2 at 30 days  
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0-2 

days 

3-5 

days 

31-364 

days 

11-30 

days 

6-10 

days 

2-3 

years 

1-2 

years 

51% Procedural 

(<10 days) 

 

Timing and Types of Neurologic  

Events (strokes and TIAs) 

 

 

 

Patients selection 

 

Operators experience 

 

Embolic-protection devices 

 

Procedural Antithrombotic 

agents 

 

 

 

 

 

 

 

Patients selection 

 

A. Fib 

 

Anti-

platelet/thrombotic 

agents 

 

 

 

 



Rodes-Cabau J Am Coll Cardiol 2013;62:2349–59 

“Randomized trials are the best path 

forward to determine the balance between the 

efficacy and risks of antithrombotic treatment in 

this high risk population” 



 
 

2. Valve Embolization 



US PARTNER trials Expandable Valve  

n= 2554 consecutive patients  

• Data from cohort B (inoperable), Cohort A 

(high risk) and Continuous access 

• 26 valves embolization (1.0%) 

• 10 left ventricle 

• 10 descending aorta 

• 3 Aortic arch 

• 3 peri-annular 

  14 (53.8%) were managed percutaneously and 

12 (46.2%) by surgery 

 

Makkar R, Jilaihawi  et al JACC 2013 



Valve Embolization n=26 

 

20 (77%) 

6 (33%) 

Trans Femoral Trans Apical

Makkar R, Jilaihawi  et al JACC 2013 



Causes 

• Technical factor 

 Malpositioning (too high, too low, lack of co-

axiality) 

 Undersizing 

 Pacing failure 

 Post implantation manipulation (post 

dilatation) 

• Anatomical factor 

 Complex valvular complex anatomy  

• Prior mitral bioprosthesis 

• Septal bulge 

• Horizontal aorta 









Conduction disorder 

Valve Embolization Severe AR/PVL 

Coronary Obstruction 

Consequences of Valve Malposition 

Aortic dissection 
Vascular 

complication 

Bleeding 
Stroke 



Death 

Valve Embolization  
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Embolization 
No Embolization 

Makkar R, Jilaihawi  et al JACC 2013 



If valve embolization occurred? 

 

• Prevention: Sizing-positioning-slow inflation 

• Keep wire in position 

• Different technique for repositionning  (snaring: 

Self expandable) 

• Deployment of embolized THV in place free of 

major side branches 

• Re-inflate the balloon with shoulder at the leading edge for 

atraumatic repositioning (Balloon expandable) 

• Surgery 

• Valve in Valve (THV-in-THV) 



 
 

3. Annulus Rupture 



Barbanti et al. Circulation. 2013;128:244-253 

N=31; Aortic rupture n=20; Peri-aortic hematoma n=11 

 Moderate/severe LVOT/subannular calcifications 

 (OR 10.92; 95% CI 3.23-36.91; P <0.001) 

Prosthesis oversizing ≥ 20%  

(OR, 8.38; 95% CI, 2.67-26.33; P <0.001) 

Mortality: 48.4% in-hospital 



Predictors 

• Oversizing ≥20% 

• Calcifications (LVOT-Sub annular) 

• Post dilation 

• Annulus Eccentricity? 

 

• Prevention: Sizing/Slow inflation/Self 

Expandable if adverse features present 



Heavily 

Calcified 

 

Eccentricity 1.7 

 

Oversizing 12% 

 

THV 26 



Pericardial 

effusion 

 

Hypotensive 

 

 



Pericardiocentesis 

x 2 

 

Options: 

1) ViV 

2) Surgery 
 

 



 
 

4. Coronary Obstruction 



Supra-annular stented valve  Left main occlusion 

Coronary obstruction 

 



Ribeiro et al. J Am Coll Cardiol 2013;62:1552–62 



Results: Incidence of coronary obstruction (%) 

N=44 (0.66%) 

Ribeiro et al. J Am Coll Cardiol 2013;62:1552–62 



Mortality 30-day (40.9%) 

Ribeiro et al. J Am Coll Cardiol 2013;62:1552–62 

Predictors of 

Coronary 

obstruction 
1) Female 

2) Balloon Expandable 

3) Small aortic root (<30 mm) 

4) Coronary height (<12mm LM) 

 

Prevention: 

1) Coronary wire/balloon/Stent 

in coronary pre-TAVR 

2) BAV pre TAVR +/- abortion 

of TAVR 

3) Repositionable valve? 

4) Off pump LIMA pre-TAVR? 



 
 

5. Conductions Disorders 



Conduction Disorders 

• Pre-existing LBBB, RBBB, AF 

• Low implantation 

• Calcification 

• Prevention: 

• 1) Proper positioning 

 



 
 

6. Para-Valvular Leak 



Severely Calcified 

 

Oversizing 10% 

 

Fracture of native 

leaflets  

overhanging 

above prosthesis 

 

Mild-Moderate PVL 



Predictors: Key concepts 

• Incomplete prosthesis apposition  

 Patterns or extent of calcification   

 Annular eccentricity  

• Undersizing of the device 

• Depth of implantation (malpositioning) 



Sinning JM et al., JACC 2012 

Shallow implantation 

Prosthesis-annulus size mismatch Deep implantation 

Mechanisms of PVR 



Total AR and Mortality 
TAVR Patients (AT) 

Months Post Procedure 

M
o
rt

a
lit

y
 

Numbers at Risk 

None-Tr 135 125 115 101 68 31 11 

Mild 165 139 121 111 71 33 16 

Mod-Sev 34 25 22 19 15 6 2 

None - Trace 

Mild 

Moderate - 

Severe 

50.7% 

26.3% 

33.4% 
35.3% 

12.7% 

26.2% 

p (log rank) < 0.001 



 
 

How to avoid PVL? 



Imaging: 

Planning/Sizing/Positioning 

Jilaihawi et al. J Am Coll Cardiol 2012;59:1275–86 

Jilaihawi et al. J Am Coll Cardiol 2013;61:908–16 

Willson et al. J Am Coll Cardiol 2012;59 



CTA Imaging and PVL 

Willson et al. J Am Coll Cardiol 2012; 59 

Conclusion: 

• MSCT derived 3D-annular measurements predicts mod-severe 

  PVL after TAVR; 35.3% cases undersized valve based on MSCT  

• Oversizing THV size using 3D-MSCT will reduce mod-severe PVL  



Adequate positioning per 

procedure 

• Co-planar view 

 Angio (3 cups same plane) 

 Dyna CT 

 Paieon Medical 

 TEE guided 



Management of PVL TAVR 

Treatment Depends on Etiology 

• Malposition (too high or too low) 

 consider valve-in-valve 
 

• Severe calcification 

 consider post-dilatation 

 consider PVL occluder (usually staged) 
 

• Under-sizing 

 consider post-dilatation a/o PVL occluder 

 consider surgical AVR  



 
 

7. Vascular Complications 



Predictors of Major Vascular 

Complications 

• Hayashida et al. JACC Intv 2011; n=130 

 SFAR HR 186.2 [4.41, 7,855.11] 

 Early experience HR 3.66 [1.17, 11.49] 

 Femoral calcification HR 3.44 [1.16, 10.17] 

• Van Mieghem N et al. Am J Cardiol 2012; n=986 

 Female gender HR 1.63 [1.12, 2.36]  

 >19Fr system 2.87 [1.68, 4.91] 

• Généreux et al. JACC 2012; n=419  

 Female gender HR 2.31 [1.08, 4.98] 

  

 

 



Sapien 3: Sheath sizes 

20mm 23mm 26mm 29mm 

eSheath Size 14F 14F 14F 16F 

Outer Diameter 6.0 mm 6.0 mm 6.0 mm 6.7 mm 

SAPIEN 3 

Minimum artery 5.5 mm 5.5mm 5.5 mm 6.0 mm 

SAPIEN XT 

Minimum artery 6.0 mm 6.0 mm 6.5 mm 7.0 mm 



Vascular Complications and Bleedings 
At 30 Days (As Treated Patients) 

Events (%) 

S3HR 
Overal

l 
(n=583) 

S3HR 
TF 

(n=491) 

S3HR 
TA/TA

o 
(n=92) 

S3i 
Overall 
(n=1076) 

S3i 
TF 

(n=951) 

S3i 
TA/TA

o 
(n=125) 

Major Vascular 

Comps. 
5.0 5.3 3.3 5.6 5.9 3.2 

Bleeding - Life 

Threatening 
6.3 5.5 10.9 5.4 4.4 12.9 

Endocarditis 0.2 0.2 0 0.1 0.1 0 

Kodali et al. ACC 2015 



Vascular Complications:  

What can we do to prevent them? 

• Appropriate screening 

• Angio 

• CT scan/IVUS 

• Respecting iliac and femoral diameter 

– Calcium 

– Tortuosity 

• Adjunctive techniques 

• US guided puncture 

• Cross-over balloon occlusive technique 

(CBOT) 

 

 



Sharp et al. CCI 2010 75;784-93 

Généreux P et al. JACC Intv 2011;4:861–7 

Buchanan et al. CCI 2013 81; 579-83 

Adjunctive technique 























Summary: TAVR Complications 

Management 

• Patient selection, increased operator experience 

and improved devices technology are key to 

prevent complications 

• Pre TAVR imaging (CT, 3D TEE) 

• Adjunctive technique helped to control and 

manage catastrophic situation 

• Accessibility to alternative access site 

 TA vs. TAO vs. Sub-clavian 

• Heart Team with knowledgeable and 

complementary members  

 


