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Location 
Outside of Bioprosthesis Stent Strut 

 
Etiology 
Incomplete Apposition of Stent Strut 
Inaccurate Position ( Too High or Too low )  
Calcification of Native Valve Leaflet 

 
->  Usually PVR Site Anatomy: complex 
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Impact of Mild AR on Mortality 







  Qualitative;  Easy to-use 
  Recent TAVI studies, the angiographically (qualitative) degree of PAR   
       correlated well with echocardiography in TAVI patients  * 
 
Classification :  (Adapt to Valve Academic Research Consortium 2 criteria)  
 
 Mild         (reflow of contrast in  LVOT and mid-part of the LV,  
                               clear  with  EACH  beat) 
 Moderate  (contrast  fill whole  LV with incomplete washout in a  
     single beat and faint opacification of the entire LV over   
                             several  beats ) 
 Severe  (opacify entire LV  with the same intensity as in the aorta  
  and persistence of contrast after a single beat) 
 
Drawback :  
 Regurgitant flow within each grade varies widely, and a considerable overlap  
 Contrast  Volume  

* Sinning JM, Hammerstingl C, Vasa-Nicotera M, et al..J Am Coll Cardiol 2012;59:1134–41 
   Vasa-Nicotera M, Sinning JM, Chin D, J Am Coll Cardiol Intv 2012;5:858–65 



  remains challenging  
   imprecise in practice,  especially implant situation  
          1)  acute hemodynamic changes  during TAVI  affect  
                 doppler and color flow assessment 
          2) semiquantitative parameters of AR severity,  
               eg. jet width, vena contracta, or P 1/2 time, 
               are best applied in central jets  
             ( Not ideal for eccentric, circumferential PAR ) 
         3) acoustic shadowing by prosthesis and native  
             calcification  may obscure PAR jets 
 TEE preferred for accurate assessment (  TransV. AR vs PAR; 

mechanisims – Supra-skirt  vs  Infra-skirt etc )  
    ( BUT Most cases are NOW under LA or light sedation only ) 

 



Valve ARC2 Consensus  

Semi-Quantitative :  Diastolic Flow Reversal 
                                Circumferential extent ( ≥ 30% severe )  
Quantitative Parameter : Regurgitant Volume 
                                        Regurgitant fraction  
                                        EROA(Effective Regurg Orifice Area)  
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 Aortic Regurgitation index (ARI)   = (DBP– LVEDP)/SBP  X  100  
 Cutoff value   of  25   
 Predictor of the 1-year mortality  
 ( ARI >25 ) : GOOD Negative predictive value ( 95 - 100%)  for more than 

mild PAR, when used complementary to the angio - or echo -  
 ARI still has to be validated in  larger and controlled trial 
 Or just simply compare the baseline and post TAVI AO diastolic and 

LVEDP 
 
TIPS  in  measuring  ARI :  
 
 Measure ARI   appr. 10 min after valve deployment  
      ( Prevent confounding by an increased LVEDP due to myocardial ischemia 
          and/or diastolic dysfunction after rapid pacing /  balloon valvuloplasty 
 ARI  measured  as mean value over several cycles (especially AF  pats ) 
 Measure with HR of 60 to 80 /min and without PVC 
    ( Inc  HR - the diastolic pressure in the aorta increases and lead to a false- 
      negative ARI ) 

Rodés-Cabau J. Transcatheter aortic valve implantation: current and  future approaches. Nature Pub Group 2011:1–15. 
Gotzmann M, Korten M, Bojara W, et al. Long-term outcome of patients with moderate and severe prosthetic aortic valve 
regurgitationafter transcatheter aortic valve implantation. Am J Cardiol 2012;110: 1500–6. 
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 Prevention is MUCH Better than Cure  : 

     - Accurate  Annulus assessment and Valve sizing 

     - 3 D  Multimodality Imagings  x planning (esp 
MSCT) 

     - Meticulous technique for Accurate Valve  position  

Treatment :  Depend on PAR etiology  

 Post  Balloon Dilatation 

 Valve in Valve 

 Trans- catheter closure of PVR eg Vascular Plugs 
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Aortography 
After TAVI  

Take Corrective measures: Post 
balloon; Valve in Valve;  Snare; 

percutaneous closure etc  



Algorithm for Treatment of PVR 
Cineangiography/TEE/TTE after THV Deployment 

None/Trace AR 
Any degree of AR 

Further quantitative assessment of AR (TEE, 
hemodynamics) – Important to attempt to identify etiology 

of AR (calcium, valve position, valve dysfunction, etc) 

Trace Mild Mild-to-moderate Moderate Moderate- 
to-Severe 

Severe 

Presence of vulnerability factors to AR Corrective Procedures 
Yes   Balloon  post-dilation (baseline AR, LV function, hemodynamics) 

Valve-in-valve and/or 
Closure of the leak with a plug Absence of high risk features/ low likelihood 

of success with corrective procedures 

No 
Reassess 

No More Procedures Courtesy R. Hahn, MD 
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 Immediate Post -TAVI  PVR  needs Accurate 
    Assessment as moderate to severe PAR carries  
    significant Mortality and Morbidity  
 A Complimentary Practical  approach with   
    Angiography; Hemodynamic assessment and  
    Echocardiography ( TTE/3D TEE) is important for  
    accurate assessment, New VARC3 definition  
 Prevention (pre -procedure planning; accurate sizing;  

accurate deployment ) is Most important to prevent 
moderate / severe PAR  

 Newer generation devices with  sealing skirts ;  
    Repositionability and Retrievability may Reduce the  
    occurrence of PVR and improve outcomes esp if we 

want to mimic our surgical counterpart’s results 
 



Thank you!  


