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State of the Art

Paravalvular Leak After Transcatheter Aortic Valve
Replacement : The New Achilles' Heel?
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Moderate to severe PVL
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Table 1 — Incidence of moderate/severe paravalvular aortic regurgitation after TAVR

TF = trans-femoral; TS = trans-subclavian; TA = trans-apical; CV = Medtronmic CoreValve; ES = Edwards-SAPIEN prosthesis

Patients

EuraSCORE

Access route

Mortality for = mild PAR

Abdel-Wahab et al.® 690 204+131 92 4% TF, 3.5% 84 3% CV,15.7% 17.2% Anglography na
TA E5
Leon et al! 179 26411732 100% TF 100% ES 152% | Echocardiography na
Tamburino et al.” 663 230+137 90.3% TF, 9.7% 100% CV 21.0% | Echocardiography na
TS
Smith et al.” 343 293+165 70.1% TF, 29 9% 100% ES 13.1% | Echocardiography na
TA
Moat et al.”* 870 185(11.7-279) | 689%TF,264% | 32.0%CV,6480% 13.6% Anglography na.
TA ES
Sinning et al.® 146 302+180 01 8% TF, 82% 100% CV 15.1% | Echocardiography, | 30-day: 22.7%, 1-year:63.6%
TS Angiography,
Hemodynamics
Gilard et al.! 1915* 219143 T39%TF,17.7% | 669%ES 331% 16.5% | Echocardiography na.
TA Ccv
Gotzmann et al.*® 193 220+160 07.5% TF, 2.5% 100% CV 14.1% | Echocardiography, | 30-day: 21.0%, 1-year: 37.0%
TS Hemodynamics
Vasa-Nicotera et al.™ 122 2244130 97.5% TF, 1.7% 79.5% CV, 20.5% 16.4% Echocardiograph, | 30-day: 30.0%, 1-year: 60.0%

Sinning j-m et al; JACC 2013



PVL: Need for standardization

ASE / VARC Criteria (2011)

Parameter

Valve structure and motlon

- Mechanlcal or bloprosthetic

Structural parameters
- Left ventricular slze
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Description

Partial LV contrast diastolic filling
Clearing with every cardiac cycle

Entire LV contrast diastolic filling

Moderate Density LV < Ascending aorta

Entire LV contrast diastolic filling

Moderate to severe Density LV = Ascending aorta

Entire LV contrast diastolic filling < 1 beat

Severe Density LV > Ascending aorta

Genereux F et al. J Am Coll Cardiol 2013. 6101 :1125-136



COREVALVE ADVANCE REGISTRY

Kaplan-Meier Estimates of Freedom from All-cause Mortality by AR at discharge
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P-value (log rank) = 0.04

Numbers of at risk:
172 166
561 551
140 132

0 1 3 4
Months Post-Procedure

Linke et al EHJ 2014



Total mortality, %

FRANCE 2 REGISTRY

One-year mortality rate according to postprocedural aortic regurgitation grade.
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Physiopathology

* |n moderate and severe AR after TAVI, a normal-sized LV
with increased myocardial stiffness has been exposed to
volume overload.

 Because the noncompliant LV is unable to raise end-
diastolic volume, the end-diastolic pressure increases,
and the forward stroke volume decreases.



TAVR
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Mechanisms

e Anatomical:
e Cacifications
* Bicuspid

* Technical:
* Oversizing: underexpansion
* Undersizing: sealing, cover index
* Malpositionning: too low, too high



Aortic valve calcium load before TAVI: Is it important?

Martin Haensig', Ardawan Julian Rastan’

Department of Cardiac Surgery, Heart Center, University of Leipzig, Germany; ‘Department of Cardiac Surgery, Cardiovascular Center, Rotenburg/
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Corresponding to: Ardawan Julian Rastan, MD, PhD. Department of Cardiac Surgery, Cardiovascular Center Rotenburg/Fulda, Heinz-Meise-Str. 100,
36199 Rotenburg a. d. Fulda, Germany. Email: a rastan@hkz-rotenburg de.

Table 1 Preoperative transesophageal echocardiography results and mean Aortic Valve Calcium Score’s (AVCS) for the aortic valve,
cusps and commissures depending on the presence of a paravalvular leak

AVCS Mo paravalvular leak”® Paravalvular leak® P-value
Aortic valve 2694+1528 4153+479 0.006
Right coronary cusp 8111542 11894882 0.025
Left coronary cusp 919+644 1669+1514 0.001
Mon-coronary cusp 10131671 1281+750 0.053
Right-left-coronary commissure 7821554 1295+1071 0.010
Left-non-coronary commissure 10491656 1589+1104 0.012
Mon-right-coronary commissure 918+560 12581941 0.110

Aortic Valve Calcium Score's (AVCS) for the aortic valve, cusps and commissures depending on the presence of a paravalvular
leak. *: confirmed by intraoperative transesophageal echocardiography (TEE) and root angiography

Ann Cardiothorac Surg 2012;1(2):160-164



Anatomical: calcifications

bource : Materialise. Matthieu De Beule Ghent University, Peter de Jaegere Erasmus Medical Center (Rotterdam,

dailas Ao e s



Anatomical: calcifications

eriprostuietic

Low (apical)

Defective leaflet Aortic valve calcifications implant

Bicuspid aortic valve
Underdeployed stent Prosthesis undersizing Prosthesis

LVOT - Aorta angulation design
Overexpanded prosthesis Prosthesis malposition

Stzshli BE et al. Cardiovasc Diagn Ther 203, 3(1):15-22. doi: 10.3978 /i.issn.2223%-3652 .2013.02.01



Technical: irregular shape

Circular Elliptical
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Zegdi R et al. J Am Coll Cardiol 2008. 51(5):579-584 doi:10.1016/1.iacc.2007.10.023



Moderate to severe PVL
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Implications and Management

* Patient ‘s selection
* Preop. Imaging: CT scan: calcifications
* Per-op imaging: echo: optimal poditionning

* New valve generation:
e Evolut R; S3; Lotus; symetis

* Bailout startegies:
* post- dilatation; VIV

e Access



“Proximal Access” May Reduce AR frequency

Percent of Patients with AR > 2

N= 2,769 (All Patients including CoreValve and Sapien)

18%
16% -
14% - Includes:
12% 1 transapical,
10% - subclavian +
8% - direct aortic
6% ACCEeSS
4% -
2% -
0% - .
TF Non-TF
N=2085 N=684

Van Belle, et. al. Peri-valvular Aortic Regurgitation in Balloon-expendable and Self-expendable TAVI procedures: Predictors

and Impact on clinical outcome - Insights from the FRANCE2 Registrypresentation; TCT 2012.




FRANCE 2 registry

Patients experiencing grade 2, 3 or 4 aortic regurgitations post surgery

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% - *
20% 17,60%
9,50% 9,80%

10% -

Femoral Subclavian Transapical

* p=0.020 compared to subclavian

Paper in progress



GARY Residual aortic regurgitation %
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0% transvascular
Ograde Il / IV 0,3% 0.6%
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Ograde | 55.5% 38.6%
37.2% 657.3%
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Proposed management algorithm
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Sinning j-m et al; JACC 2013



Cineangiography/TEE/TTE after THV Deployment

!

Any Degree of AR

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

l
e o [
oderate-
Mild Mild-to-Moderate Moderate SR avars

| v v
Presence of vulnerability factors to ARt Corrective Procedures
and/or :Yes Balloon post-dilation

Absence of high risk features/ low likelihood  Valve-in-valve
of success with corrective procedurest Closure of the leak with a plug

! o !

No More Procedures l Reassess !

Pibarot P et al. J Am Coll Cardiovascular Imagjng 2015. 8(3) :340-360. http://dx.doi.org/10.1018 /.jcmg. 2015.01.008



STRATEGY IN THE OR/CATHLAB
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AR Index = [(35-10) / 120] x 100 = 20.8

Sinning j-m et al; JACC 2013



Take home messages

* Improving results

 Need for standardization
* Assessment
e Actions taken



Merci



