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PREVALENCE CARDIOPATHIES CONO-TRONCALES

Stable chez les enfants.....En constante augmentation chez les adultes

Marelli AJ et al. Circulation 2007



DONNEES DEMOGRAPHIQUES

QUALITE DE VIE SURVIE
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B Outch populson Incidence Mortalité annualisée: 0.29/100 patient-années

Cuypers et al. Circulation 2015
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Monocentrique Rétrospectif (LONDON - UK)
6969 pts (1991-2013)
Analyse survie et causes deces

Todie 1. Demographics snd Baseline Characteristics

Arubocise e o Denl® Wours

My an ' Fovmic % Ovotssed 0 (W) Moy o g Rerviwrdins momaiey reo

SC 1. a3 e MEz18) RZEXY  Depon SR el Fas
L ] "y g | ann pod N LY | MR u Pp— LD AN W Al
e 4 mn 2L TN S5 L S - - ah seciiimed .
Ve . "3 2RS-22M ‘e

Myt o Rl e N 2L-1LH LR R Wi daewsr o ' 49 2081 3W 0302
Vi Sstace el “r? BEiEN 29158 82 (45T A b Cowt aton .- Py 29 Laa o0
: AL - #0810 Ot

FOrN OGiTion L 8 "3 »Nam ASpit) L JENE 28 T ' 34848 1988 A0
| 5 “s wazn MiL182 2¥W-n | Tebadagy of Pabs - IMATIAR A0
' - o 1A aariad smibrh -——® TEESENTED T

£ 24 MDA | L MR —— L9 -2 AW

1akogy of 20 - s Men MES L PR S ‘epmpre Fy . 488 10505 00
1 hwe'e (it ' Sniwrw - NN AN <A

Crngex OV - 141 DETY - 1008 00

Farasr convlesen . MO a0 ol 00

L § 1 3 k] k] ] | |
Diller et al. Circulation 2017 O3 A4 10 38 L0 ML N W



DONNEES DEMOGRAPHIQUES

Table 2. Dusinbution of Causes of Death in Dilterent Diagnostic Subgreaps and Dveral
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SURVIE CUMULEE SANS EVENEMENTS:
50% et 25% a 20 et 40 ans

— gl NS

Diller et al. Circulation 2017



RECOMMANDATIONS

ESC Guidelines for the management  AHA/ACC GUIDELINE

of grown-up congenital heart disease 2018 AHA/ACC Guideline for the Management
of Adults With Congenital Heart Disease

Follow-up recommendations Table 27 TOF: Routine Follow-Up and Testing Intervals

All patients with ToF should have periadic cardac follow-up in a
specialized GUCH centre, which in most patients should be done

annually, but can be less frequent in those patients at the best end Danatent ATHD candiolsat 13-24

of the spectrum with minimal/stable haemodynamic disturbance. ' »

Follow-up evaluation needs to look for the complications lsted | KO 44

above (see late clinical presentation). Echocardiograply s per- ITEr o4

formed as part of each visit. All patients should have CMR. The inter- Padye quirmetry As needed

logy f |

vals for repeat studies depend on the pathology found. T ——— ~
CMRIXCCTS )6
Exeec e 058 60

Baumgartner et al. Eur Heart Jour 2010 Stout et al. Circulation 2019



COMPLICATIONS AU LONG COURS

Dysfonction ventriculaire droite

Fuite/Sténose voie pulmonaire (+/- prothétique) .
CAUSES INTRIQUEES

Sténoses des branches pulmonaires
CARDIOPATHIE INITIALE

Dysfonction ventriculaire gauche

CYANOSE PRE-OPERATOIRE

Valvulopathie aortique AN/ CEC

Dilatation de 'aorte ascendante - k | {\"33:-. CICATRICES CHIRURGICALES
CIV residuelles -»I ';‘).““—:: REMODELAGE TISSULAIRE
Arythmies "f TC\ DUREE DE VIE DES SUBSTITUTS
Endocardite infectieuse )\ f,‘



VALVULOPATHIE PULMONAIRE

I P Elargissement du QRS:
« électromécanique »
Arythmie ventriculaire
Surcharge ~ <

volumiqu Dilatation

Sténose pulmonaire e VD du VD
résiduelle

Interaction VD-VG

-asynchronisme VD-VG
-modification de la courbe P/V

5
C

Altération fonction VG
Dilatation
de
% \I'anneau
tricuspide

Dilatation

/e |’ OD\*%\": :

Arythmie auriculaire

Altération fonction VD

Lésion chirugicale (voie trans-atriale)
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TOF
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VALVULOPATHIE PULMONAIRE

PHYSIOPATHOLOGIE DIFFERENTE DE 'IAO
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EVALUTATION MULTI-MODALE

ETT — IRM — TDM - CATHETERISME

OBJECTIFS:

Type et sévérité de la lésion valvulaire
Retentissement VD (taille / fonction)
Retentissement VG (taille / fonction)

Lésions associées

INDICATION THERAPEUTIQUE
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EVALUTATION ECHOGRAPHIQUE

TYPE DE LESION VALVULAIRE
SIEGE
SEVERITE

Parameter Abnormality threshold

Pulmonary regurgitation PHT <100 ms

Jet:Annulus width ratio 0.5

Diastolic flow reversal from the branch From branch PAs
pulmonary arteries

fermination of flow in mid-late No flow time >80 ms
diastole
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EVALUTATION ECHOGRAPHIQUE

RETENTISSEMENT
VENTRICULAIRE

Table5 Nomma! and abnermal valves for measures of BV

function in acgult patents (ASE/ESC recommendations) (13)
Parameter Abnormality threshold
TAPSE (mm) <17

RV FAC (%) 35

RV free wall 20 strain (%) el

RV 30 EF (%) <45

Pulsed Dappler S wave (cm/s) <




VALVULOPATHIE PULMONAIRE

EVALUTATION IRM

TYPE DE LESION VALVULAIRE
SIEGE
SEVERITE
VOLUMETRIE VENTRICULAIRE
FONCTION VENTRICULAIRE
FIBROSE

EVOLUTIVITE DES PARAMETRES
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EVALUTATION IRM

QUANTIFICATION DE LA FIBROSE

A

signal
intensity

> time
Estimated T1 (ms)

Chen C et al. JACC imaging 2016
Broberg CS et al. JACC imaging 2016
Cochet et al. Eur Heart JCVI 2019
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INTERVENTION RISKS
PROSTHESIS DEGENERATION

IRREVESIBLE RV/LV DYSFUNCTION
SYMPTOMS OCCURENCE

WHEN TO INTERVENE ?

REINTERVENTIONS
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ESC Guidelines for the management AHA/ACC GUIDELINE

of grown-up congenital heart disease 2018 AHA/ACC Guideline for the Management
Tihia 15 indionifums for hubaryention niter remuir of Adults With Congenital Heart Disease
of tetralogy of Fallot
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QUAND VALVER UN PATIENT ASYMPTOMATIQUE?
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Percutaneous Pulmonary Valve Implantation
Is Earlier Valve Implantation Better?
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Priromprintr et al. Am Heart J 2019 Wadia et al. Heart 2019 Borik et al. Circ Cardiovasc Interv. 2015



VALVULOPATHIE PULMONAIRE
COMMENT VALVER?

CHIRURGIE

CATHETERISME
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COMMENT VALVER?

CATHETERISME

CHIRURGIE

AVANTAGES 4 AVANTAGES
Possible quelque soit taille RVOT Moins invasif
Lésions associées Valve-in-valve

INCONVENIENTS: INCONVENIENTS:
Sternotomies répétées Taille voie pulmonaire
Risques CEC Complications liées a la technique
Durabilité Durabilité
Risque infectieux Risque infectieux
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Smgeghe wmee @B w bt e Ve

Implantation chez ’homme
Faisabilité

Succes technique

Excellent résultats hémodynamiques

Marquage CE
FDA Approval

2008-2010

Peu de complications aigues

l’ R y
' _:’f:\ * ‘/“?
S 8 | ;
MELODY - veine jugulaire de beeuf SAPIEN XT - Péricarde bovin

1622 mm Q (20)=23-26-29 mm Q



VALVULOPATHIE PULMONAIRE

DEVELOPPEMENT CROISSANT DE LA VALVULATION PERCUTANEE

s fTfiCacité equivalente pour une approche moins invasive

= Indications élargies, limites techniques repoussees

s Futur radieux: nouveaux dispositifs, nouvelles technologies
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&) RESULTATS MELODY o
o 150 pts, 2007 — 2010, multicentrique g 0¥ 3 VR
- Q7 R — w1 .
e Succes 95% 0 & '
o 2 déces per-procédure (rupture, dissection coronaire) § 04
& 03 Courbe d’apprentissage
o Suivimedian 4.9 ans (0.4 -7) § o2 Prestenting
§ 0.1 Years Aler krclant
0ok - v v v v i
0 1 2 3 4 5 6

e 4 déces (1 El, 3 non cardiaque)
e 14 bactériémie / endocardites

e 113 patients sans réintervention:

e [Grdtinchangeé (I5Vvs I/ mmHg)

Survie sans réintervention a 5 ans
o |Fuite triviale ou absente: 112/113 76%

WL

v

91% en excluant fracture de stents

€heatham et al. Circulation 2015




E PULMONAIRE
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VALVULOPATH

RESULTATS SAPIEN

82 pts, 2016 - 2018, registre multicentrique (Europe, Canada)

81/82 pts implantés avec succes

2 complications majeures (embolisation, effraction RVOT)

STV median 201 jours (IdR 69 — 365)

O déces, O fracture de stent, O endocardite
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Hascoet et al. Eurointervention 2018
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VALVULOPATHIE PULMONAIRE
SUBSTRATS CHIRURGICAUX -y

' “‘ n PP P OOCN
e 0] 0 ' - r— s R .
. ’» § A \ \\“ -
e T o 4 1 - -
: e 3 : N
- A Pl ) ! L - .
- A - \ -
' oo H \
: 19 :E :
-
. <
L
o ¥ E
: 3 AT — R gy X
' g i« Ity MOy &
' i ~A- - bows . apde o
N - . " . \ |- R e &
' o 7= — 1 T —
: - . 1 - - ) B '
. . -
s e p—— it - Years frowm coradut mplamation
5 14 20 10 40 08 4% V) SE w e 32 €2
L S "W I ’ '
Tas s mrger ey e ea—- - . -
L RO T ) " a3 r
115 patients b L L " »

Survie sans réintervention:
87% a5 ans

586 patients

Survie sans réintervention:
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Mery et al. JTCS 2016
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ENDOCARDITE INFECTIEUSE

Valve Melody : 0.8 - 3% pt@
i
Valves/conduits pulmonaire chir : 0.5 - 3@e J .
I
{

TAVI: 0.67 — 2.1% pt-année '

:
! PP

Valves Ao/mitrale chir : 0.3 — 1.2% pt-année

Dispositifs electronigues implantables : 1.9/1000 device-année

Patients avec CC: 0.4 — 1.33 / 1000 pt-année

Population générale : 30 -100/ million pt-année

Miranda et al. Eur Heart Jour 2016
Wang et al. JAMA 2007

Rushani et al. Circulation 2013
Habib et al. Eur Heart Jour 2015
Dayer et al. Lancet 2015
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ENDOCARDITES DE LA VOIE DROITE

*\/oie d’éjection droite?
*\Valve Melody?

e Probleme plus complexe?

e Population a risque

e Facteurs anatomiques

e Facteurs héemodynamiques
e Technique percutanee

e Substrat valvulaire
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Infective Endocarditis Involving the Pulmonary Valve

William R. Miranda, MD™*, Heidi M. Connolly, MD", Daniel C. DeSimone, MD",
Sabrina D. Phillips, MD®, Walter R. Wilson, MD", Muhammad R. Schail, MD",
James M. Steckelberg, MD", and Larry M. Baddour, MD*"

Neuf patients 2000 - 2014

0.8% El sur la période d’étude

Age médian =59 ans, 78% H

3 CC, 3 PM/DAI, 2 KT centraux
Cing patients (56%) RVP

Pas de déces

Miranda et al. Am J Card 2015
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Infective Endocarditis in Children With Congenital
Heart Discase

Cumulative Incidence and Predictors

Table 2.  Lesion Group-Specific Cumelative Incidence and Incidonce Rade of IE in Children WRE CHD
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Table 4 Prediction model for developing IE, and score

chart for the risk of developing IE wp to 5 and 10 yoars
Predictor HR(YSY CI) Poinas
|Gmd~ valvecortanng prosthencs  AST238.53) 3
Main defect”
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Tetralogy of Fallot 15109 13 1
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Other ! 0
MU 2etecm 1AN115-248) 1
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Predicted 5 your risk (0) "<1 <1. ! '1 '1 2 ‘3 0 7 §
Predoed Wycargk ™) <1 !t 1 1 3 3 S 711y

Registre CONCOR (14 224 patients>18 ans)
Incidence El : 1.33/1000 pt-years

Prothese valvulaire: HR=5.48(3.58-8.38)
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Invasiveness of left- and right-sided infective endocarditis:
Does pressure explain pathology?

Endocardites du coeur droit moins invasives

*Effet protecteur du régime a basse pression

Hussain et al. JTCS 2017
Bolt et al. JAMA ica 2013
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Buber et al. Circ Intrv 2013
Amat-Santos et al. JACC Intrv 2015

Lésions sténosantes
Tubes non expansibles
Préstenting
Gradient résiduel

Irrégularités - Logettes




VALVULOPA

HIE PULMONAIRE

TAVI
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Amat-Santos et al. JACC Intrv 2015
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p=0.13
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—— Surgical
wes Transcatheler

£

Froedom Fron endocarndicis (%)

20
Time te event (monchs)

134 chir et 208 percut (33 Sapien)

Incidence IE: 0.5 vs 1.5 %pt/années

Lluri et al. CCI 2017

Free of IE probabiiey (%)

Te ymorehn )

195 chir et 93 percut (0 Sapien)

Incidence IE: 1.2 vs 3.9 %pt/années

Malekzadeh-Milani et al. JTCS 2014

Rt A

Iz 2190 o=
P wp Lovm (gwan s

631 chir et 107 percut (0 Sapien)

Incidence IE: 0.8 vs 2.7 vs 3% %pt/années

Van Dijck et al. Heart 2014
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El Cumulative | El Annualized Median
incidence Incidence Follow-up
(% pt-year) (years)
Albanesi 2014  12/106 Contegra 11.3 7.6
Malekzadeh 2014 5/190 Homografts 2.6 1.2 2 =
Contegra .
Ramanan 2015 6/115 Freestyle 5.4 - 4.3 j
Mery 2016  23/586 Homograft 4 - 7 |
Contegra ."
Porcine valve /
Ugaki 2016  21/298 Contegra 7 - 3.4
Homograft

Tous les dispositifs valvulaires sont suseptibles d’etre le siege d’une El

Avec une incidence variable mais significative

Albanesi et al. EJCTS 2014

Ramanan et al. Ann Thorac Surg 2015
Ugaki et al. Ann Thorac Surg 2016
Mery et al. JTCS 2016
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A Systematic Review of Méta-analyse sur IE chez les patients avec RVP chirurgical ou percutané
Infective Endocarditis in Patients

With Bovine Jugular Vein Valves

Compared With Other Valve Types
VIB vs autres substituts : 5.4% vs 1.2%; p < 0.0001

/7063 patients

Incidence cumulative globale = 2.5%

FIGUAE 3 Incidence of Infective Endocarditis in BV Compared te Other Valves

A ) p < 0.200 ) B R —
039 : 0304
ig 0.951 . 0.95 -
‘ g
0.10 & 0.90
e
0.05+ LA 008
han ® °
0% % & 00— :
m ”M o -~ o) . .

Sharma et al. JACC Int. 2017
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VALVULOPATHIE PULMONAIRE

IMPACT ECONOMIQUE

Cost Analysis of Percutancous Pulmonary Valve Replacement Cost-Analysis of Percutaneous Pulmonary
Scott W. Gatlin, MD, Dennis W. Kim, MD, PhD, and William ‘T. Mahle, MD* Valve Implantation Compared to Surgical

Pulmonary Valve Replacement
paticnt). In eonclusion, Mclody valve implantation compares reasonably well to surgical per year (or 95% at 10 years) to lose s cost advantage. Conclusions: PPVI hokls a
conduit revision despite the added midterm costs, but ongoing analysis including the

significant cost advantage over the surgical approach, fewer hospital days, and incurs
impact of nansurgical oprions on quality-of-life measurements and improvement of rein- i 9° gical 2pp pital day

lecs patient wage loss. Furthermore, it would nead to have 2 very high failure rate at
terventlon rates for percutancously placed valves needs to be considered.  © 2011 Elsevier 10 years to lose its cost advantage, 2013 Wiy Pericdicals, 11c:

Gatlin et al. Am J Cardiol 2011 Vergales et al. Catheter Cardiovasc Interv. 2013



VALVULOPATHIE PULMONAIRE

DEVELOPPEMENT CROISSANT DE LA VALVULATION PERCUTANEE

s Efficacité equivalente pour une approche moins invasive
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RECOMMANDATIONS ESC/AHA « INSTRUCTIONS FOR USE »
=~ indications de RVP chirurgical  Conduit circonférentiel > 16mm nominal ET
* Dysfonction de conduit symptomatique ET

Tobie 20 ledications for interversthon in patfests with * Sténose avec Grdt moyen > 35mmHg

gt vewswwiar W pndivariary artery vonsddin . o
* Fuite > modérée

!

15% des patients candidats a un RVP

Srvpto K paon i« BY et « pesmen
200w (TR ity #1 5 s var b
by o cume of reiind S| el er wodecve
ween M el v wpasger

Aywrwver ) e OATRO v
o e PR i e sibennd W argery
whar @ s wee o S ieseing Tt w

OFF-LABEL
2

Voies natives, patchées, bioprothéses

Baumgartner et al. Eur Heart ) 2010
Feltes et al. Circulation 2011 Schievano et al. J Cardiovasc Magn Reson 2007
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SUBSTRAT VARIABLE
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Transcatheter pulmonary valve replacement using the Transcatheter Pulmonary Valve

: : Repl t With the Melody Val
melody valve for treatment of dysfunctional surgical e ' e Melody Valve

- ; in Small Diameter Expandable Right
blOpl'OStheSCS: A multicenter St“dy Ventricular OQutflow Tract Conduits

.

sk

Use and Perf

Pulmonary Valv¢ in Native and Pustsu‘rgical, Nonconduit

Ri
nary valve replacement in
children weighing less than 20 kg

Mary Hunt Martin, MD! & | Shabana Shabanavaz, MD2 & | Lynn F, Peng, MD3 |
Jeremy D. Asnes, MD* Michelle Riley, NP2 | William E. Hellenbrand, MD* |
David T. Balzer, MD2 | Robert G. Gray. MD1 © Doff B. McElhinney, MD32

Cabalka et al. JTCVS 2018 ELARGISSEMENT DES INDICATIONS Shahanavaz et al. JACC Intery 2018

Martin et al. CCl 2018 Meadows Circ Cardiovasc Interv. 2014
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CHALLENGES TECHNIQUES: VOIES COMPLEXES
VOIES LARGES, VOIES COURTES, BIFURCATIONS PRECOCES, PROXIMITE CORONAIRE

TECHNIQUES ALTERNATIVES

Comeponding
4 8l Delivery System She Vilve Outside Damctor

O ey Bedloon ) Outer Balloon (Bl lown 1nlated)

. Size 18mm
| | 9mmx 3.5¢m/ 8mm x 4o

Size 20mm "4 11 mes
101 Vad 11 X &2 SAPIEN XT Pylwenk

Size 22mm %1

" s f 1 14 ) 1 L ] L4 T
MM X 35¢/R2Tm X 4em —— N o B u B N N n »

20.1
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POUPEES RUSSES DIABOLO STENT

Boudjemline et al. ACVD, Circ Interv 2012
Malekzadeh-Milani et al. ACVD 2014

Malekzadeh-Milani et al. Eurolntervention 2016
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Jalal et al. CCl 2015, Malekzadeh-Milani et al. Eurolnt 2015
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CONCERTO POUR MELODYS

Maschietto et al. J Invasive Cardiol 2013
Gillespie et al. Circulation 2011
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SIDE-BY-SIDE TECHNIQUE

Phillips et al. CCl 2016 Courtesy of Younes Boudjemline




SIDE-BY-SIDE TECHNIQUE




SIDE-BY-SIDE TECHNIQUE




SIDE-BY-SIDE TECHNIQUE




SIDE-BY-SIDE TECHNIQUE
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DEVELOPPEMENT CROISSANT DE LA VALVULATION PERCUTANEE

s Efficacité equivalente pour une approche moins invasive

= Indications élargies, limites technigues repoussées
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PERSPECTIVES D’AVENIR

MODELISATION _4 e e
GUIDANCE NOUVELLES PROTHESES INGENIERIE TISSULAIRE



MODELISATION VALVULOPATHIE PULMONAIRE

Bosi et al. CCl 2015 Chung et al. Circ Imaging. 2014
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FUSION — IMPRESSION 3D

,-a. .t_,_‘

Goreczny et al. Circ Interv 2016 Phillips et al. CCl 2016
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VENUS VALVE

c Stent en Nitinol + Péricarde porcin
2 formes « flaired » et « straight »

Tailles:

e ©=16-32mm (2)
e L=20-35mm (5)

Systeme de largage: 14 - 22 Fr

o ogth [vfn g
BOYRN YWY W)

:J ? L R S e |
: o4 o wivt )T,
3 "3 e 17 pts (12 — 62 ans)
NVOT andol e ) mm
PAendr s X0 mev * 100% succes implantation

Suivi 6 mois

* Bonne fonction valvulaire
Promphan et al. Cardiol Young 2016

Husain et al. Eurolntervention 2016 * Pas de complications
Cao et al. CCl 2014
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-

HARMONY

* Stent en Nitinol + Péricarde porcin

e Taille:24mm

e Systeme de largage: 25Fr

e 21 pts (29 +4 ans)
* 95% succes implantation
Suivi 1 mois
Bonne fonction valvulaire

4 patients avec arythmies ventriculaires \,

Bergensen et al. JACC Intrv 2017
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« Valves Biomécaniques »

Durabilité des valves mécaniques mais pas d’AC

VALVES POLYMERIQUES

Faisabilité/Court terme: satisfaisant

Moyen terme: durabilité décevante

HRTSIRTTEN [ T
b pitt 1 :'\“".: f \|

[NV
3 |
v »
. R

Wil llglll |'l|l'll|l}ll'l|lm NIII
.- S

Lin et al. JTCS 2014 Zhang et al. PLoS ONE 2014
Claiborne et al. Expert Rev Med Devices. 2012 Metzner et al. JTCS 2010
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BIOENGINEERING

e Cellules autologues =>»scaffold décellularisé

e valve porcine
« polymere dégradable

e Avantages théoriques:

e Biocompatibilité

e Durabilite

e Pas de thrombogénicite
« Bonne fonction initiale, endothélialisation
e Reétraction des feuillets =>Fuite

Metzner et al. Eur. Heart J 2010
Driessen-Mol et al. JACC 2014
Schmitt et al. Eurolntervention 2016




CAS CLINIQUE

= Jeune fille de 16 ans, ASPO multi opéree, Voie VP-AP patchée, Lésion mixte

= EEP pré-valvulation: Déclenchement d’'une TV polymorphe rapide de 9s de rduction spontanée




CAS CLINIQUE

Prestenting: EV3 36-mm sur BIB 22x40-mm



CAS CLINIQUE

Melody Ensemble 22mm



CAS CLINIQUE

= M3: TV monomorphe a 210/min, origine RVOT, moyennement tolérée
= CEE, transfert a Bordeaux

-y
Au total : non inductibilité en début de procédure malgré I'|SUP!
polymorphe. Realisation d'une ligne entre 'artére gulmqg\ﬂ\“'é t
se trouve sous la MELODY et n'est n=- _ 0G

soit bloquée. En ~ EFFE‘\’ PROARR\(THM

' 1ent résoll

2 nplanter ui

M6: CEE approprié pour TV monomorp

Renforcement du traitement médical
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Khairy et al. Circulation 2010
Cuypers et al. Circulation 2014
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SCD

incidence per
decade

Murphy et al. 2 30years 6% 2.0%
Nollert et al.3 490 25years 3% 1.2%
Silka et al.? 445 22years 2.6% 1.8%
Norrgaard et al.4 125 25years 5.6% 2.2%
Gatzoulis et al.8 793 21years 6% 3.0%
i d e A AR AN AN ]
LA )', "'U!"("N f nlnlyi'v’ﬂ I
: _‘_ "I.' '1 ‘! \., ') "o.o.f,'.'l\’“‘o“""(QL'”JO o"y‘(l'
} ‘ "' YIYIVVWO N ’.......'v\uo'
o ' ' ' "v,;.u"
. - 2A f'f\""“.'. ‘."‘l'l'l‘“".lnu.\
_; '|.'. ‘r‘;'l‘;;\”“l'“ : v l‘lll‘(,""

Buber et al. Heart 2018
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Table 5. Bdividusl and MoliSvariable Factors Associsted WS

Vertroitu Tactyariytrise GRS Duration

ace o a0 » : ..0
roscle mever -

LY meches Waoten. % o8 05008 «BEn -

Age. ¥ 12 10h188 OO Sheene
AQt o mpen_ y 185 10085 bW :

o el R es * 14 1218 «<28n -

Farsie sex. % 080 0-OT AW -

L 12 1098 <aan :

) ST 23 1340 o208 -

Omteums ~eits % 37 1480 o208 :

A maxt ooty W Spforcion. N A8 1333 s wa

N Sow THT CRmeE 1B 1™ e e

A maat rocenis Foope regegiston, % 22 1323 oo -

NN sry arpemert N 23 1233 ooe —

DM DVRRNCTOr N AS ] 1827 <Spin -

ezt 2 —emar — 157 100131  ~DOoon -

LY ord myviic Srmrscr, = 108 10411 <0300 :

Gatzoulis et al. Circulation 1995

Khairy P et al. Circulation 2010
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FACTEURS DE RISQUE

Tabie 3. mmmwmmhm‘" Tabde 5. Precctors of the Choicyd End Puiots L8-Coma Marty' tp Aoyt an Pacermner ioplmtitior. ot PR

gl Suw M sarate W
Vartable bpA) Points AlTDAN ¢ res " " e " g L
Prior palative shert 32 2 N2 v eV pg o e
- o - Fay pormwrhes vy rim
Tren sy g vy B '} AN ) N TYAL 5
oo 1'C et

Ay # quwny s L Bil =i an ammn [)

Ol 19 1! Iw N 108 ‘s ) ‘Al RN Cde

Khairy P et al. Circulation 2008 STRAT' F | CAT' O N Dl F F | Cl I—E

Cuypers et al. Circulation 2014
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Postoperative Right Bundle Branch Block:
Identification of Three Levels of Block

Loosano N Mosowirs, MDD Jawes A Atrsawus M D
s L Moy Bavison, o MDD,

gt Banln 8 P wres o e mdarates hand
bt O el e ] o pehents, EB0 cendeiten was
rmmat, e e wea o B e e Ie e patbontn BY sutination was debayed .
Yl wowan. Wy condude Bt o loat Bove Satont types of pamngerative ERED eubet and o be

Circulation 62, Ne. 2, 1980,

LESION CHIRURGICALE DE LA BRANCHE DROITE

Etiology of Right Bundle-Brunch Bloek
in Patients Undergoing Total Correction
of Tetralogy of Fallot

Ny Masey Caumase, MDD Aoy L. Waso, MD, Covo A Kuas, MDD
Frasesscx O Bowoeax, o, MDD Javm B Muaw, UMD
axn Beiax T Tloswsias, MD

SUMMARY

The cloctrocurfingriphie (BOG) pattorn of rghut bendlo bosnch block (REAR) -
‘w»m-’-&vn dm&mmhm of Pkt (TF). To
drterrizmw the semiogy of e patern, 1§ pasents with TV, seven widh veornies b
wplel defees (VED) sl e o) polsesey ol (PS) wore stadled Suring
wnd wlber cwnlin: vangery. Bipobr dieciregrans fom 10 wincted Sght ventricular e
candial sy ware el sialiumandy with s BCC. RBevwds wwor oldalned bef oy
wd mserediotedy ey verical gt vertiioukotossy, i LludDole e tam, am)
e wpaw of o veerowidas wpiad Slect VS The vevinn] vl noulobonns  slone
D e S I L) provcegmatyn of the toe of epecand o wctvation
wly m the we s boved’ e the em Wiy podeegation of e S
complen Iy an wveride of 20 mooe, end wih e poarmer of aa PERER EOX
potioon. Dbundinla resction snd VID repeiy ware st asmeiied wirh sy thaners
o e wleds ook permreten e el

WA TV, VSD, and 1S svveuded 2 e
Lo of only those who bad uderpose vt scuotomre. [ ces be coschaded that tle
RUDD pattesn sovn poshoperatinnly b gulisois =ik 1) & der b vhags = A4
vertrhvller ot sl m wrwalary e e verleew) combasonb axns

Circulation, Volume XLIV, December 1971
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Right Ventricular Mechanics and QRS Duration in Patients _

With Repaired Tetralogy of Fallot
Implications of Infundibular Discase

Aasctn Ustirg. ML Dok G (Gibsos, ME, FRUF. Soays V. Babu-Narsyvas, Use, MEUF,

Gomard P Diler. MU, Kossuatines Lumoposion, MSe, MU, Orer Goloecs, MU, SR e

Mark S, Speace, MD, MRCF. Kal Andersee, MD, PrD; Michae] Y. Deseln, MD, MDr
Michas A (tarwlis, MDD, PRD, Wel [, MD, D

Ruchgrosmd — Pt o w wpan of tnnogey o Flr (100 rague By Cwve v s oo e 00 ) dy e om sl paok e
QB Sarhos (RS and B codic 2 Canc.dases T cds eyt wosdie o Dy, We Ared ko anee tx itlowdic
e QRSS and 0w wiag of RV wall motom, incieding 3¢ BY osslow mct RVOTL & S pesionts.,

Matedy end Reanin  Sbwy svves e ned Tob petennn omatcn a0, M owonw wwpaame uagy M 2 48 yman ) aac
B e I R T e e bl SR LR
Tof patientss. Thee mservels of Be BV Gl Qe woee esned Soe Doppdes sttwlogs. Long-ais Masnde
MOConE gy weoe acgeioed Sooe the righe voserioaicr (RV) o wail acd RV cutfiow maet JRVOT), and o doley e cpset
o b i e o mes mwemarad Tl palests bl meonr ddmarssldie o e RY aenb sp e wovlin v
QESE RY gjtution Soae was peodonged and ooty pondngly Sling Soe wis rod ool cOmpued &I Coul 00 MO
SGRITA s 00229 wema P00 0] 8 vierws 32720 Svnala, A< O0001 Towd roschesl tew v
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e 56 pts, 2009 - 2016, Prospectif CHU Bordeaux DU REE DU QRS

o (Cartographie électro-anatomique invasive
e Activation VD

e Conduction ralentie dans I'ensemble du VD

e Durée d’activation VD

o Prolongée (médiane=134 ms (118-157))

o Plus élevée lorsque QRSd > 180 ms

o Plus élevée lorsque VTDVD > 150mL/m?2

e Peu corrélée a la durée du QRS (r=0.44; P<0.001)

o Séquence d’activation VD relativement homogene => Paroi libre

Jalal et al. Circ EP 2019
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KvOoT | ECG Pré-op et 5 ans Post-op de Fallot
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F.E.A. Udink ten Cate et al. Journal of Electrocardiology 2014
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A ANALYSER SOUS PLUSIEURS ANGLES ' 1 1

= Elargissement du QRS au cours du temps

= Durée>180 ms

d‘—l\/
i | ‘
= Fragmentation du QRS (dérivations Ant, Inf) ,“—J\/—V " ’k——/\ & ﬁL/-
!
——\-/L/\
!
522 g S 2

F.E.A. Udink ten Cate et al. Journal of Electrocardiology 2014
Shanmugam et al. Int J Cardiol 2013
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Zeppenfeld K et al. Circulation 2007
Mizaki et al. Circulation. 1994
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TACHYCARDIES VENTRICULAIRES PAR REENTREE

Kapel et al. JACC EP 2018
Kapel et al. Eur Heart Jour 2016
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3. Programmed ventricular stimulation can be
useful to risk-stratify adults with TOF and
additional risk factors for SCD 4353 %328

7. Risk factors for SCD include;
a. LV systolic or diastolic dysfunction
b. Nonsustained VT
¢. QRS duration 2180 ms
d. Extensive RV scarring
e. Inducible sustained VT at electrophysiological
study

"', 'y
a

7. Primary prevention ICD therapy is reasonable
in adults with TOF and multiple risk factors
for SCD.SA.S.SIS—SA.B.S—W
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General Indications for EP and
ICD Implantation in GUCH

o 1CD implantation Is Indicated in surweors of cardac amrest after
exclusion of reversible causes.

» Patients with spontaneous sustained VT should undergo invasive
haemodynamic and EP evaluation, Recommended therapy
includes catheter ablation or surgical resection to eliminate VT,

If that is not successiul, ICD implantation is recommended.

¢ Invasive haemodynamic and EP evaluation is reasonable in
pasents with unexplained syncope and impaired veniricular
function. in the absence of o defined and reversible cause,
ICO mplantation s reasonable,

o EP testing may be considered for patients with ventricular
couplets of non-sustamed VT 10 determine the risk of sustaned
VT,




PROTOCOLE DE PRISE EN CHARGE

Indication d’ablation Indication d’un RVP

\ /
e

@ + Cartogr@

Inductible Non inductible
VALVULATION PERCUTANEE CONSIDEREE

ABLATION \
Succes / l Substrat?
Echec Prestenting RVOT?
DAI / \ Cryoablation chirurgicale \

i 1. Chaoiv de |a technique de
DECISION AU CAS PAR CAS valvulation

PLURIDISCIPLINAIRE (CARDIOPEDIATRES, CHIRURGIENS, RYTHMOLOGUES)

. - 1
IMPLICATION ET EXPERTISE EQUIPE ELECTROPHYSIOLOGIE ole

|DAI|
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Harrild et al. circulation 2009
Wadia et al. Heart 2019

i-..,.\

p
4

p

» 2 ’ 2

» 4 r 3

2 4 ) 8
Tmo Sirco Saert of Folow Up Yeam)




ARYTHMIES — MORT SUBITE

Validation of an animal model of right ventricular dysfunction and right bundle
branch block to create close physiology to postoperative tetralogy of Fallot

Jean-Benait Thambo " *, Francois Roubertic ", Maxime De Guillehon ", Louis Labrousse ™, Xavier Iriart”, . "
Hopewell Ntsinjana , Stephane Lafitte ", Sylvain Ploux *", Miche] Haissaguerre *, Xavier Rogues”, 2 ica L E'm
Pierre Dos Santos **, Pierre Bordachar ;

Thambo et al. Heart Rhythm 2011
Thambo et al. Int Jour Cardiol 2012
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Dérégulation génétique T, Wiedliiedion
Modification électrophysiologique VG
= électrophysiologique VD
SHAM riQF

. 24D ms

* - — +... -

Dae
i= pvada |ovhm o b -”'
e G 2
450 ms
Sham
.
i I II = |
ricn ¥
L ) Fwtos o e

[+ 2]
- T
I & pawmiann >
- »
s 3
2 o -
e" o
; © *
'IO—' N g —————
' A bl ’ - .

Charron et al. PLOS One 2016 :
Benoist et al. Heart 2017 PRSI
Dubes et al. Circ Arrhythm Electrophysiol. 2018
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CE REMODELAGE TISSULAIRE ET ELECTROPHYSIOLOGIQUE EST-IL REVERSIBLE?

/

A B

-




DYSFONCTION VENTRICULAIRE

INTERACTION VD/VG

e Anatomique
e Fibres superficielles communes (fct systolique)
o SIV (modification de la courbe P/V VG) (fct systolodiastolique)

o R o Péricarde (fct diastolique)

; e %3. o Electrique

100 —————

L AVEF « 206« 0 M sivey ’

..—-’ . . . .
- o ¥ e Asynchronisme interV, intraVD, intraVG
-
|
0 - - . . . . H& .
0 25 50 - 100 Hemodynamique

e Surcharge volumique
« Surcharge Barométrique

Geva T. JACC 2004
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Cumaiative Sarvies
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IMPORTANCE DE LA FONCTION VENTRICULAIRE GAUCHE
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Ghai, A. et al. J Am Coll Cardiol 2002 Khairy P. Circulation 2008
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Geva T et al. JCMR 2011
Cochet et al. EHJCVI 2019
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Diffuse Fibrosis associated with RVEDV

Table 6: Multivariable correlates of

VOATIICUEA Britvytmmia
= value P value

3 variabie model:

Total scar size, LY native T3, RVEF

Yot S0 sipe 3% 0.09)
LV rative T) Q1% 0.03)
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DYSFONCTION VENTRICULAIRE
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Biventricular stimulation improves right and left ventricular
function after tetralogy of Fallot repair: Acute animal and clinical
studies
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RESYNCHRONISATION BI-VENTRICULAIRE

RESULTATS PROMETTEURS
DONNEES A LONG TERME RARES
SELECTION DES CAS
COMPLICATIONS LIEES AUX DISPOSITIFS



PATHOLOGIE DE LAORTE

VALVULOATHIE AORTIQUE (TAC+++) DILATATION DE LAORTE ASCENDANTE

15% des Fallots ont une dilatation de l'aorte ascendante (>40mm)

Phénomene progressif

Etiologies: hemodynamique, anomalies histologiques

Dilatation de I'anneau = > Fuite valvulaire

Indications chirurgicales rares (sauf TAC avec valve troncale anormale+++)



PATHOLOGIE DE LAORTE
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PATHOLOGIE DE LUAORTE

Table 15 Indications for intervention after repair
of tetralogy of Fallot

Indications

Aortic valve replacement should be performed
in pauents with severe AR with symptoms or
signs of LY dysfunction

Although patients with conotruncal abnormalities (TOF,
dextrotransposition of the great arteries [d-TGA] after arte-
rial switch,** 7476 2424 pylmonary atresia with VSD, trun-
cus arteriosus) commonly have aortic diameters of 40 mm
to 50 mm, aortic complications are extremely rare (only
6 published case reports).”” 7772717 Therefore, there
15 NO strong justification for empinc prophylactic surgery
in such patients based solely on aortic diameter. Watchful

Prevention FDRCV, surtout HTA+++



CONCLUSION

= Cardiopathies réeparees mais non gueéries

= Bon pronostic au long cours incidence d’événements indésirable significative
= Suivi au long cours en cardiologue spécialisé en cardiopathies congénitales

= Complications au long cours multiples mais intriquées

= Evaluation multimodale

= Approche multidisciplinaire et personnalisee
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