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ParaPara--valvularvalvular leak after TAVIleak after TAVI
Just a cosmetic issue?Just a cosmetic issue?
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
What we have learntWhat we have learnt

 Very common finding after TAVIVery common finding after TAVIy gy g

Usually trivial or mildUsually trivial or mildyy

Multimodal degree quantificationMultimodal degree quantificationg qg q

 LongLong--term impactterm impactgg pp
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
Roadmap of the lectureRoadmap of the lecture

What is the incidence?What is the incidence?

 Is it associated with worse outcomes?Is it associated with worse outcomes?

 Is it predictable?Is it predictable?pp

How to manage it?How to manage it?gg

Ospedale Ferrarotto

Università di Catania



ParaPara--valvularvalvular leak after TAVIleak after TAVI
Incidence, ES & CRSIncidence, ES & CRS
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Incidence, EdwardsIncidence, Edwards--SAPIENSAPIEN
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Incidence, Incidence, CoreValveCoreValve
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Incidence, ES & CRSIncidence, ES & CRS
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
Impact on outcomes Impact on outcomes 
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
Impact on outcomes Impact on outcomes 
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
Impact on outcomes Impact on outcomes 

Overall mortality Hazard ratio 95% LCL 95% UCL p valuey p
Intraprocedural stroke 15.76 3.27 75.90 0.001

Pre-procedural mitral regurgitation 3+ or 4+ 4.62 1.66 12.87 0.003

Systolic pulmonary artery pressure > 60 mmHg 3.21 1.19 8.71 0.02

Prior acute pulmonary edema 2.75 1.32 5.72 0.007

Diabetes mellitus 2.45 1.19 5.07 0.02

Early mortality Odds ratio 95% LCL 95% UCL p value

Conversion to open heart surgery 38 68 2 86 522 59 0 006Conversion to open heart surgery 38.68 2.86 522.59 0.006

Cardiac tamponade 10.97 1.59 75.61 0.02

Major access site complications 8.47 1.67 42.82 0.01

Left ventricular ejection fraction < 40% 3.51 1.62 7.62 0.002

Prior balloon aortic valvuloplasty 2.87 1.24 6.65 0.01

Diabetes mellitus 2.66 1.26 5.65 0.01

Late mortality Hazard ratio 95% LCL 95% UCL p value
Prior stroke 5.468 1.47 20.39 0.01

Post-procedural paravalvular leak ≥2+ 3.785 1.57 9.10 0.003

Prior acute pulmonary edema 2.696 1.09 6.68 0.03

Chronic kidney disease 2.532 1.01 6.35 0.048
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
Impact on outcomes Impact on outcomes 

AR index=[(DBP AR index=[(DBP --LVEDP)/SBP] x100LVEDP)/SBP] x100

 146 consecutive TAVI with Medtronic CoreValve146 consecutive TAVI with Medtronic CoreValve 146 consecutive TAVI with Medtronic CoreValve146 consecutive TAVI with Medtronic CoreValve

 PVL assessed by Echo, angio, and measurement of the AR indexPVL assessed by Echo, angio, and measurement of the AR index

 Patients with AR index <25 had a significantly increased 1Patients with AR index <25 had a significantly increased 1--year mortalityyear mortality Patients with AR index <25 had a significantly increased 1Patients with AR index <25 had a significantly increased 1--year mortality year mortality 

risk compared with patients with AR index ≥25risk compared with patients with AR index ≥25
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Impact on outcomes Impact on outcomes 

AR index <25 AR index >25 
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
Is it predictable?Is it predictable?

Annulus measurementAnnulus measurement

Calcium burden evaluationCalcium burden evaluation

Operator experienceOperator experiencep pp p

MSCT is mandatory!!!MSCT is mandatory!!!MSCT is mandatory!!!MSCT is mandatory!!!
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ParaPara--valvular leak after TAVIvalvular leak after TAVI
Aortic root anatomy…not so simple!Aortic root anatomy…not so simple!
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ParaPara--valvular leak after TAVIvalvular leak after TAVI
Aortic root anatomy…and lot of calcium!Aortic root anatomy…and lot of calcium!

Ospedale Ferrarotto

Università di Catania



ParaPara--valvular leak after TAVIvalvular leak after TAVI
Heavy calcificationsHeavy calcifications prosthesis underexpansionprosthesis underexpansion
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
Is it predictable?Is it predictable?
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Is it predictable?Is it predictable?
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
Is it predictable?Is it predictable?

MDCT mean diameter (0.81, 95%CI: 0.68-0.88), 
MDCT area (0.80, 95%CI: 0.65-0.90), 
TEE diameter (0 70 95%CI: 0 51 0 88)

Ospedale Ferrarotto

Università di Catania

TEE diameter (0.70, 95%CI: 0.51-0.88).

Willson et al. J Am Coll Cardiol 2012



ParaPara--valvularvalvular leak after TAVIleak after TAVI
Is it predictable?Is it predictable?

Undersized Undersized 

↑ ↑ Annulus Annulus 
sizesize3,53,5

Operator Operator 
prosthesisprosthesis4,54,5

pp
ExperienceExperience1,41,4

PVLPVLCalcificationCalcification2,3,6 Cover indexCover index4PVLPVL

1Detaint et al. JACC Interv 2009
2Coli et al. Circulation  2009
3Delgado et al. Circulation 2009

4Willson et al. J Am Coll Cardiol 2012
5Takagi et al. Catheter Cardiovasc Interv 2011
6John et al. JACC Cardiovasc Interv 2010
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
How to prevent it?How to prevent it?

1.1. Accurate aortic root assessment Accurate aortic root assessment 

 MSCT has to be the preferred toolMSCT has to be the preferred toolpp

2.2. Oversize the deviceOversize the device

 Pay attention to damage on the aortic rootPay attention to damage on the aortic rooty gy g
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
How to prevent it?How to prevent it?

Ospedale Ferrarotto

Università di Catania
Babaliaros et al. JACC Cardiovasc Interv 2011Babaliaros et al. JACC Cardiovasc Interv 2011



ParaPara--valvularvalvular leak after TAVIleak after TAVI
How to manage it?How to manage it?

No doubt...It has to be treated!No doubt...It has to be treated!
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
How to manage it?How to manage it?

1.1. PostPost--dilatation…………………....dilatation…………………....CRS & ESCRS & ES

2.2. Snaring……………………...........Snaring……………………...........CRSCRSgg

3.3. ValveValve--inin--Valve……………............Valve……………............CRS & ESCRS & ES

4.4. Anchoring balloon………..............Anchoring balloon………..............ESESgg
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ParaPara--valvularvalvular leak after TAVIleak after TAVI
How to manage it?How to manage it?

ParaPara--valvular Leakvalvular Leak

undersized device with undersized device with 
respect to the aortic respect to the aortic 

ll
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g p yg p y
respect to the annulusrespect to the annulus“Snaring” Technique“Snaring” TechniqueValveValve--inin--ValveValve ValveValve--inin--ValveValve

Ospedale Ferrarotto

Università di Catania



Ospedale Ferrarotto

Università di Catania



Ospedale Ferrarotto

Università di Catania



ParaPara--valvularvalvular leak after TAVIleak after TAVI
ConclusionsConclusions

 Mild PVL complicates the majority of TAVI proceduresMild PVL complicates the majority of TAVI procedures

 A t ti t l ti i d t (MSCT)A t ti t l ti i d t (MSCT) Accurate aortic root evaluation is mandatory (MSCT)Accurate aortic root evaluation is mandatory (MSCT)

 Prefer oversize prosthesis…Prefer oversize prosthesis…but be careful!but be careful!

 Work now should be directed toward reducing PVL with Work now should be directed toward reducing PVL with 

improved device designs techniques for more preciseimproved device designs techniques for more preciseimproved device designs, techniques for more precise improved device designs, techniques for more precise 

valve sizing and positioning, and judicious use of postvalve sizing and positioning, and judicious use of post--

TAVI dilationTAVI dilation
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