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Paravalvular AR and In-Hospital Mortality 
German Registry 

Abdel-Wahab et al. Heart, 97:889; 2011 



Paravalvular AR and Long Term Mortality 
Italian Registry 

Postprocedural paravalvular leak ≥ 2 (HR 3.79), was an 

independent predictors of mortality between 30 days and 1 year. 

Tamburino C  et al. Circ 2011:123 (3): 299-308. 



J Am Coll Cardiol 2011;58:2130–8) 

Paravalvular AR and Long Term Mortality 
UK Registry 



Sinning et al. JACC, 59:1134-41; 2012 

Clinical Impact of  Severity of Paravalvular 

Regurgitation  Corroborated by Invasive Index 

AR Index = (DBP-LVEDP)/SBP 



Paravalvular AR and Mortality 
PARTNER Trial – Cohort A 
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Numbers at Risk 

None-Tr 167 149 140 126 87 41 16 

Mild-Mod-Sev 160 134 112 101 64 26 12 

29.5% 

14.5% 

39.5% 

24.8% 

HR [95% CI] = 

2.01 [1.38, 2.92] 

p (log rank) = 0.0002 
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Mild - Moderate - Severe 
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Numbers at Risk 

None-Tr 135 125 115 101 68 31 11 

Mild-Mod-Sev 199 164 143 130 86 39 18 

Total AR and Mortality 
PARTNER Trial – Cohort A 

27.8% 

12.7% 

36.3% 

26.3% 

HR [95% CI] = 

1.66 [1.13, 2.44] 

p (log rank) = 0.0087 



Total AR and Mortality 
PARTNER Trial – Cohort A 

Months Post Procedure 
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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 



Characteristic None-Trace PVL Mild-Severe PVL p-value 

Baseline AVA (cm2) 0.65 0.67 0.31 

Baseline LV Mass (gm) 268.4 ± 84.7 299.5 ± 81.4 <0.02 

Baseline LV Diastolic Volume (cc) 114.8 ± 46.3 132.1 ± 49.4 0.07 

Baseline LV Ejection Fraction (%) 51.1 54.0 0.06 

Baseline Echo Characteristics  
Stratified by PVL 



PVL Severity and Cardiovascular Mortality  
TAVR Patients (AT) 

15.1% 

8.3% 

20.9% 

16.1% 

HR [95% CI] = 

1.64 [0.99, 2.73] 

p (log rank) = 0.0541 

None - Trace 

Mild - Moderate - Severe 

Months Post Procedure 

M
o
rt

a
lit

y
 

Numbers at Risk 

None-Tr 167 149 140 126 87 41 16 

Mild-Mod-Sev 160 134 112 101 64 26 12 



LVED Volume Changes Stratified by 
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Treatment of AR Depends on the 

Etiology 

• Native Aortic valve morphology 

 Number of cusps 

 Symmetry/severity of calcification 

• Undersizing of the THV 

 Annular measurement 

• Malpositioning of the THV 

 Aortic root morphology 

 Mitral valve calcification 

 Sigmoid septum 

Circularity of THV 

THV “seal” 

Position of THV  

influenced by “AV 

complex” 
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Significant Paravalvular Aortic Regurgitation 

Valve Malposition 

• THV not stable in the aortic annulus  

Management 

• Pressors to stabilize hemodynamics 

• CPB likely not useful 

• Valve-in-valve procedure should be performed immediately 

 

Valve too high 



Significant Paravalvular Aortic Regurgitation 

Valve Malposition 

If significant paravalvular jets (flow through struts) are created 

due to valve malpositioning, consider implanting a second THV 

Management 

• Pressors to stabilize hemodynamics 

• CPB likely not useful 

• Valve-in-valve procedure should be performed immediately 

 

Valve too low 



Post-Implantation:  
Assess THV Function  

Severe central aortic regurgitation should raise  

the possibility of primary THV failure 
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Significant Central Aortic 

Regurgitation 
Management 

• Evaluate echo closely to 

determine etiology – frozen 

leaflet vs leaflet overhang 

• Mechanical manipulation of 

the leaflet with a diagnostic 

catheter, if frozen leaflet 

• Prepare another valve (valve-

in-valve procedure) 

simultaneously 

• Mechanical support not very 

useful with severe AR 

• Convert to open-heart 

surgery? 
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Significant Central Aortic Regurgitation THV Leaflet 

Manipulation with Catheter 
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Significant Central Aortic Regurgitation 

Valve in Valve 



Significant Paravalvular Aortic Regurgitation 

Size Mismatch 

Size Mismatch 

• Severe paravalvular leak following 

implantation in large annulus 

• Proper valve sizing is CRITICAL to 

avoid mismatch and severe PV leak 

 

Management 

• Pressors to stabilize hemodynamics 

• If patient unstable, consider surgical 

AVR 

• Cannot put larger valve inside of 

smaller valve  



Paravalvular Leak by Cover Index 
PARTNER Trial – Cohort A 

p = 0.02 

None-Trace Mild-Severe 

 

< 8% ≥ 8% 

Cover index = 100X [(valve diameter - annulus diameter) ÷ valve diameter]   



Wilson et al., JACC 2012 

Valve Undersizing 

2D TEE (22 mm) CT (22×28 mm) TEE Post 



Average annular diameter = circumference / π 

 

Oversize average annular diameter by 1 mm 

3D Imaging is Key! 

CT 3D TEE 



Role of Balloon Post-Dilatation 
Case example 



Role of Balloon Post-Dilatation 
Case example 

Balloon post-dilatation 

performed with addition of 

1cc to delivery catheter 



Additional stent expansion after PD 



Risk Benefit 

• Central AR 

• Aortic trauma 

• Embolic complications 

• Reduce paravalvular AR 

• Improved THV shape/hemodynamics 

Role of Balloon Post-Dilatation 
Case example 



Outcomes Following Post-Dilatation 
Columbia Experience 

 

  Post dilatation 

N = 106 

No Post dilatation 

N =153 

P value 

Male gender 67% 40% <0.001 

Age (year) 85.4 ± 8.0 85.8 ± 7.3 0.66 

STS score 10.7 ± 4.6 12.1 ± 4.4 0.01 

Weight (kg) 73.0 ± 17.3 66.1 ± 17.2 0.002 

Height (cm) 167.8 ± 11.3 160.6 ± 10.8 <0.001 

BMI 25.8 ± 5.3 25.6 ± 6.4 0.76 

BSA (m2) 1.75 ± 0.42 1.66 ± 0.30 0.06 

Baseline characteristics 



Echocardiographic characteristics 

  Post dilatation 

N = 106 

No Post dilatation 

N =153 

P value 

Ejection fraction (%) 47.0 ± 16.2 50.2 ± 14.4 0.11 

AVA (cm2) 0.61 ± 0.17 0.58 ± 0.17 0.08 

AVA index (cm2/m2) 0.34 ± 0.09 0.34 ± 0.09 0.73 

Mean aortic gradient (mmHg) 45.5 ± 12.1 46.4 ± 14.2 0.59 

Annulus diameter - TEE (mm) 23.3 ± 1.8 22.0 ± 1.9 < 0.001 

Cover-index 7.4 ± 4.8 10.2 ± 5.1 < 0.001 

Outcomes Following Post-Dilatation 
Columbia Experience 

 



PVR Decreased by Post-Dilatation 

0

5

10

15

20

25

30

35

40

45

Post-Deployment PVR Final PVR

P
V

R
 (

m
m

2
) 

PD+ (n = 35)

PD- (n = 23)



  Post dilatation 

N = 106 

No Post dilatation 

N =153 
OR (95%CI) P value 

30-day mortality 2 (1.9%) 11 (7.2%) 0.25 (0.05-1.14) 0.06 

      30-day cardiac mortality 1 (0.9%) 6 (3.9%) 0.23 (0.03-1.97) 0.25 

 In-hospital cerebrovascular    

 events 
        

      All stroke or TIA 5 (4.7%) 2 (1.3%) 3.74 (0.71-19.64) 0.13 

      All stroke 4 (3.8%) 1 (0.7%) 5.96 (0.66-54.10) 0.16 

 Aortic dissection 1 (0.9%) 1 (0.7%) 1.45 (0.09-23.4) 1.00 

 Aortic wall hematoma 1 (0.9%) 3 (2.0%) 0.48 (0.05-4.64) 0.65 

PPM implantation during 

index hospitalization 
6 (5.7%) 13 (8.5%) 0.65 (0.24-1.76) 0.39 

Outcomes Following Post-Dilatation 
Columbia Experience 

 
Clinical Outcomes 
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Conclusions 

• Post-procedural AR, was more common after 

TAVR (mild-mod-severe ~50%) and did not 

change significantly during follow-up 

• Even mild post-procedural AR (paravalvular 

and total AR) was associated with increased 

subsequent mortality 

• Valve in valve is a potential treatment option 

for AR due to malpositioning 

• Balloon post-dilatation improves regurgitant 

volume but may result in increased 

neurologic events 

 


