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Incidence of Moderate/Severe PVR in TAVR

With First Generations of THVs

Pibarot et al. JACC CV Imaging; 8:340-360, 2015



Kodali et al. NEJM 2012;366:1686-95

Impact of Paravalvular Regurgitation on 
2-Year Outcomes: PARTNER 1A Trial

(SAPIEN valve)

Paravalvular Regurgitation
Total (Paravalvular+Central) 

Regurgitation



Impact of PVR on Mortality in the PARTNER 1 Trial

Kodali et al. Eur Heart J 2014



Impact of AR on Mortality

CoreValve Pivotal Trial

Popma et al. JACC 2014



Impact of Moderate / Severe Aortic
Regurgitation After TAVR

Meta-Analysis and Systematic Review of Literature

Athappan et al. J Am Coll Cardiol 2013;61:1585–95

Impact of Moderate-Severe AR on Mortality



Impact of Mild AR on Mortality

after TAVI: A Meta-analysis

Athappan et al. J Am Coll Cardiol 2013;61:1585–95



Sinning et al. JACC; 2013,62:11-20

Incidence of Moderate/Severe PVR in TAVR

Balloon expandable vs. Self-expending Valves

Moderate-severe AR more common with self-exp vs. balloon-exp. 

valves (16% vs. 9%, p  0.005)

Athappan et al. JACC 2013;61:1585–95



New Generations of Transcatheter 

Heart Valves to Prevent PVR



Moderate/Severe PVR at 30 Days
Edwards SAPIEN Valves 

PARTNER I and II Trials

SAPIEN
SAPIEN

XT
SAPIEN 3

2.5% 3.8 %



Prevalence of Paravalvular 
Regurgitation with the SAPIEN 3

3.5 % ≥ Moderate PVR 2.9 % ≥ Moderate PVR 

PARTNER 2 – SAPIEN 3 Registry SOURCE 3 Registry

Pibarot et al. TCT 2016 Zamorano et al. EuroPCR 2016



Paired comparison of PVR grade at 30 days 
vs. 1 year in the PARTNER 2 – SAPIEN 3 

Registry

- 73% (24/33) of the patients with ≥ moderate PVR at 30 days showed a 

reduction in PVR severity at 1 year

- 0.9% (11/1180) of the patients with < moderate PVR at 30 days had a worsening to 

moderate PVR at 1 year

Pibarot et al. TCT 2016



Paired comparison of PVR at 30 days vs.1 year

Pibarot et al. TCT 2016



Paired comparison of PVR grade at 30 days 
vs. 1 year in the CoreValve Pivotal Trial

Oh et al. JACCImg. 

2015; 8:1364-75 

9.7 % ≥ Moderate PVR at discharge

4.0% ≥ Moderate PVR at 1-year

Evolut R: 3.8% ≥ Moderate PVR at discharge



Lefèvre et al. JACC Int. 2016; 9:68-75

Prevalence of PVR after TAVR with the 
Direct Flow THV
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New Generations of THV Hostile Anatomy



Impact of PVR on 1-year Outcomes – SAPIEN 3

Pibarot et al. 

TCT 2016



Impact of PVR on 1 year Outcomes - CoreValve

Oh et al. JACCImg. 2015; 8:1364-75 



A moderate PVR may be 
well tolerated by patients 

with pre-existing AR

A mild PVR may be harmful 
in patients with pure AS



Effect of Acuteness of AR on 

Mortality After TAVR
Multicenter Study (1735 Patients)

Jerez-Valero et al. J Am Coll Cardiol Intv 2014;7:1022–32
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Assessment of PVR by Echo: 
Multi-window Imaging is Key! 

PSAX PLAX

Ap-5Ch Ap-3Ch



Pibarot et al. JACC CV Imaging; 8:340-360, 2015

Assessment of PVR by Echo: 

Multi-Parameter Integrative Approach is Key! 



Pibarot et al. JACC CV Imaging; 8:340-360, 2015



Assessment of PVR by CMR

Salaun et al. EHJ CV Imaging 2016

Ribeiro et al. Heart 2016



Evolution of TAVR in 2017

 Less and less invasive TAVR: majority of cases 

performed under conscious sedation (≥70%) with 

transfemoral approach (≥90%)

 Consequences of this evolution:

 Less and less comprehensive imaging: 

 No TEE

 Ventriculography only

 Suboptimal TTE

 Risk of underdetection of PVR at the time of procedure



Usefulness of Von Willebrand Factor (or CT-ADP) for 

Detection of Significant PVR at the time of Procedure 

Van Belle et al. NEJM 2016

PFA Analyzer



Impact of Balloon Post-dilation on PVR

And Outcomes

Pre-BPD Post-BPD

Nombela-Franco et al. JACC CV Intervention 2012

Nombela-Franco et al. Circulation 2012

BPD: 2.5-fold increase in the risk of  early cerebrovascular events



Any Degree of AR at Ventriculography and / or blood CT-ADP > 180 s
post THV Deployment

Mild Moderate Severe

Presence of vulnerability factors to AR
and/or

Absence of risk factors for complications 
with corrective procedures

Corrective Procedures
Balloon  post-dilation
Valve-in-valve
Closure of the leak with a plug

ReassessNo More Procedures

TEE / TTE for quantitation of AR severity and identification 
of AR location (paravalvular vs. central) and etiology 

No AR

Yes

No

Trace



Conclusions

 PVR is less and less an issue over time…

but it is still an issue in 2017

 Moderate/severe PVR:

 2-4% of patients with new generations of THVs

 2-2.5 fold increase in the risk of mortality 

 Better tolerated in patients with pre-existing native AR

 Mild PVR:

 10-40% of patients with new generations of THVs

 Impact on mortality if underestimated or if it occurs in a 

patient with no pre-existing AR and/or restrictive LV 

physiology



Take Home Message

 Continue efforts for prevention of PVR

 Optimize valve sizing and positioning 

 Optimize detection of PVR at the time of procedure: 
imaging / hemodymic / blood biomarkers

 Rationale utilization of corrective procedures in light of: 
severity of PVR vs. vulnerability factors to AR vs. risk for procedure

complications



By failing to prepare, 

you are preparing to fail”

Benjamin Franklin


