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* Paravalvular Leak (PVL) is an abnormal communication
between cardiac chambers separated by a prosthetic valve
through a gap along the valvular strut
* It has been reported in 2-17% of surgical AV replacement
procedures and in 2.2-22% of MV replacement procedures
* It occurs in 2/3 of cases in the first year after surgery
(due to anatomic or technical problems) and later in the
remaining cases (due to endocarditis or prosthesis dehiscence)

Goel K. Curr Cardiol Rep 2018
Shah S. J Thorac Cardiovasc Surg 2019
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* Predisposing risk factors are tissue friability, annular
calcification and infection
* Corticosteroid therapy and previous surgical valve
replacements increase the risk of PVL formation
* Clinical relevant PVLs occur in 2-5% of patients
* Main indications for treatment are symptomatic hemolytic
anemia, congestive heart failure or both
* Clinical PVLs have relevant impact in long-term prognosis
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* PVL has been reported up to 10-25% of pts submitted to
TAVI with the first generation valves and up to 2-5% of
cases with the latest generation valves
* Aortic annulus calcification volume and use of self-
expanding valves (vs balloon-expanding ones) are risk factors
for PVL formation
* Clinical significant PVL is an independent risk factor for
early (<30 day) and late mortality after TAVI

Goel K. Curr Cardiol Rep 2018
Pollari F. J Thorac Cardiovasc Surg 2019

Bhushan S. Curr Probl Cardiol 2022
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PVL Treatment

• Surgery

• Trans-catheter

• “Hybrid” approach
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Percutaneous vs surgical approach

* The occluding device fills the gap by
a “stenting” mechanism different from
the stitch traction of fragile peri-
valvular tissues as in surgical approach
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* Based on the number of re-interventions, surgical
treatment shows increasing morbidity (recurrence of PVL from
15% after 1st re-do to 35% after 3rd re-do) and mortality
(from 13% after 1st re-do to 37% after 3rd re-intervention)

Echevarria JR, Eur J Cardiothorac Surg 1991
Pate GE, CCI 2006

Shah S, J Thorac Cardiovasc Surg 2019
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Indication to percutaneous treatment

* Hemodynamic and clinical relevance !!!!
* Surgical indication
- “compassionate” in high-risk pts
- “alternative” to surgery
* “Predicted” surgical indication in significant
PVL without clinical relevance (early phase)
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Contraindications
* Active endocarditis
* Leak >30% of prosthesis (valvular instability and “rocking”)
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* No standard rules
* Deep knowledge of the anatomic details of the PVL
* Procedure technical tricks, some sort of «imagination»
in techniques and deep knowledge of dedicated or off-
label devices

Endovascular Treatment
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Diagnostic Tools

* Echocardiography

* CT scan

* 3D imaging & printing technology
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Echocardiography in PVL treatment
* Grading the functional impact of regurgitation

* Imaging size, shape, number and position of PVLs

* Guiding the transcatheter approach

* Evaluating the post-procedure results and complications
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«Clockwise» format from surgical view
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CT scan
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Mitral PVL
 Often echocardiographically-guided without angiography
 More challenging to occlude and with a higher failure rate
Aortic PVL
 Often angiographically-guided (echocardiography useful in 

biological prosthesis without cage and radio-opaque
markers)

 Less difficult and risky to approach
 Higher success rate
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Mitral PVL Technique
* Antegrade transeptal approach  12h and 9h PVLs

(higher puncture for lateral and posterior PVLs, lower

puncture for septal PVLs)

* Retrograde trans-aortic approach (or trans-apical

approach)  6h and 3h PVLs
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Aortic PVL Technique
* Retrograde trans-aortic approach (very often)

* Antegrade transeptal approach or trans-apical approach

(rare)

* Need for coronary artery check during the procedure

for PVLs close to coronary artery origin
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* “Off-label” devices based on shape and size of PVL
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Dedicated devices
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Mitral PVL treatment
(procedure steps)

 Transeptal access (the site depends on leak position)
 Antegrade probing (telescopic ensamble with steerable

sheath+catheters+standard/hydrophilic/stiff guidewire)
 Retrograde or trans-apical probing
 +/- AV rail formation
 Device selection and deployment
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Aortic PVL treatment
(procedure steps)

 Aortic angiography
 Retrograde probing (catheters+hydrophilic/stiff

guidewire)
 Antegrade probing (transeptal or trans-apical access

and AV rail creation)
 Device selection and deployment
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Aortic & Mitral PVL treatment
(procedure steps)

 Simultaneous retrograde and antegrade approach
 Sequential retrograde and antegrade probing
 Device selection and deployment
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 Transcatheter treatment of PVLs is a complex but highly
effective approach at lower risk than surgical re-do

 Clinical outcome is often better than technical and
instrumental results

 Tight cooperation between “imaging” cardiologist, invasive
cardiologist, anesthetists and cardiac surgeons is crucial to
achieve effective closure

Conclusions
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 Knowledge of local anatomy, the use of dedicated and
“off-label devices and some sort of “imagination” are
crucial for the final success of the procedure


