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Background 

Genereux / Head et al. JACC 2012 

Stroke concerns a devastating but potentially 
preventable complication of TAVI 
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Timing Stroke 

Nombela-Franco et al. Circulation 2012 

Mode of prevention 
 Cerebral protection 
 Adequate brain perfusion 
 Anticoagulants (atrial fib) 



 
 

 

True capture of cerebral emboli 

Aorta                 Valve 

“Embolic debris travelling to the brain was captured in 75% of TAVR 
procedures where a filter-based embolic protection device was used”. 



SMT deflector 

 - 9 Fr transradial 

 

Claret Medical – Dual filter 

 - 6 Fr transradial 

 

Edwards/Embrella – deflector 

 - 6 Fr transradial 

Protection devices 



Paravalvular AR (PAR) 

Kodali et al. NEJM 2012 

“Although mild-moderate PAR is currently accepted in high risk pts it 
will be unacceptable in lower risk groups” 



 
Main causes of PAR include  

 1) under sizing of the transcatheter heart valve 
relative to the aortic annular size 

 2) Root Calcification 
 3) incorrect device positioning (either too high or 

too low relative to the annular plane)  

 
 Treatment of severe PAR due to THV under 

sizing is challenging and typically unsuccessful 
 

 Procedural Planning crucial 
 
 

Causes of PAR 



Area Perimeter Diameter 

3D MSCT measurements 



MSCT vs. TEE 
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Mean THV/annular size 13.9 ± 8.0%    vs    9.4 ± 17.4%, p = 0.01 

TEE: 10% THVs were  
oversized by >30% 
without annular rupture 
 
33%(40/130) THVs  
were undersized. 
 

MSCT > 10%!! TEE < 10%!! 



Impact of oversizing 

Willson et al. JACC April 3 2012 

“New 3D imaging technology is essential for correct sizing purposes” 



• Age (years): 86    
• Gender:        M 
• Status post CABG 
• NYHA Class III 

 
 

Body Surface area: 1.70   
Body Mass Index: 25.3 
VA=0.6cm2 



Transcatheter Aortic Valve Implantation 1st Valve: CoreValve 31 mm 
Moderate Paravalvular AR 
AR index 30 
LVDP 30 mmHg 



2nd Valve 

SECOND DEVICE IMPLANT 



Valves Hemodynamics 

Partner II 

ADVANCE 





• Obstruction occurred more frequently in women (83.3%), 
patients with no prior CABG (95.8%), and those who received a 
balloon-expandable valve (88%) 
 
• Obstruction of the left coronary artery was more frequent 
than of the right (83.3% vs. 12.5%) 
 
• Most obstructions were treated with PCI (95.8%, which was 
successfully treated in most cases with PCI 
 

Implications: Coronary obstruction after TAVR, while 
uncommon, can be successfully treated in most cases with PCI. 

Coronary Obstruction After TAVR: A systematic Review 
 

24 patients with coronary obstruction related to TAVR in 
18 publications, January 2002 to May 2012 

 



PREVIOUS MSCT 

 87 years.  
 Gender: Female. 
 Agatston 5675 U. 
 Severe Aortic Stenosis. Trivalve.  



CORONARY OCLUSION 



AORTIC ROOT DISSECTION 

AORTIC ROOT DISSECTION 

PERICARDIAL EFFUSION 



CORONARY OCCLUSION – AORTIC ROOT 
DISSECTION 



PREVIOUS MSCT 

RCO 

 75 years.  
 Gender: Female.  
 Severe Aortic Stenosis. Trivalve.  



RIGHT CORONARY OCCLUSION 

Acute hypotension and EKG 
changes shortly after 
implantation 



RIGHT CORONARY OCCLUSION 



RIGHT CORONARY OCCLUSION 



Mechanisms of THV Degeneration 
• Thrombosis 

– Timing: periprocedural or up to 2-years after TAVI 

– Different presentations 

• Acute with NSTEMI and heart failure 

• Cardiac arrest 

• Symptomatic insidious increase in gradients (dyspnea) 

• Asymptomatic increase in gradient 

– Variable morphology on Echo 

• Thickened leaflets without visible thrombus 

• Thrombotic apposition of leaflets 

• Thrombotic mass on leaflets 

– Reversible with anticoagulation 

• Tissue Degeneration (pannus/calcification) 

• Asymptomatic bacteremia 

 



THV Degeneration Registry 

• Multi-center international registry 
• All cases of THV Degeneration – CoreValve and 

Edwards 
• Defined THV degeneration as any VARC-defined 

dysfunction  that occurs in a THV prosthesis that was 
normally functioning at discharge (i.e. a mean gradient 
below 20 mmHg and no/mild aortic regurgitation).  

• Prosthetic heart valve dysfunction (aortic valve area 1.2 
cm2 and mean aortic valve gradient 20 mm Hg or peak 
velocity 3 m/s, OR moderate or severe prosthetic valve 
AR) 

• Aim: To understand the incidence, mechanisms, timing 
and management of THV degeneration  
 



Portico – St Jude BSC – Sadra Lotus 

New TAVI concepts 



Summary 

 

 

Peri-operative stroke: 
 - Cerebral embolic protection devices frequently capture embolic debris 
    thereby potentially protecting the brain 
 
Paravalvular AR: 
 - Correct sizing is paramount to prevent PAR. Improved imaging   
  modalities, such as 3D MSCT, provide essential anatomic information  
  needed for adequate sizing. 
 - New retrievable valves with better annulus sealing may reduce 
  PAR severity. 
 
Coronary Obstruction:  
 - Coronary obstruction after TAVR, while uncommon, can be prevented  
  and successfully treated in most cases with PCI. 
 


