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INTRODUCTION Tung et al. JACC (2020)
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Nishimura, Tung et al. Circulation (2023)

INTRODUCTION

Line of block
2-D section

B --------
- A
1 R Y
v \—_ J
S ”’
o VA
v T 7 ~~
{ ~— '
“« ’
e 7’
. M B Dy S el (_____1
4 Lateral boundary
|
f “ 3
/ I’ ~
. ~
3-D section . ) \
T J
e (____/
Hyperboloid % Depth boundary
3-D VT circuit s R Y
.
\\‘ )
- N ~ =0
/” >D ::
{ ~
N

LI

U-shape:
Lateral+Depth boundary

VT Activation Gap:
Depth boundary

exit

isthmus

entrance

FIXED LOB vs VT:
Correlation
Overlay




ANATOMIE

Sac péricardique = espace virtuel d’environ 20mL
Péricarde fibreux a la face externe

Péricarde séreux = pariétal + viscéral

Epaisseur péricardique : entre 0.8 et 2.5mm
Absent dans 1/10000
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ANATOMIE
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IMPORTANCE DE L'EVALUATION PREALABLE DU PATIENT

CARDIOPATHIE SOUS JACENTE
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INDICATIONS ACTUELLES

Recommendations References
1 B-R 1. In patients with IHD who experience recurrent monomorphic VT despite chronic S4.4.1
amiodarone therapy, catheter ablation is recommended in preference to escalating
AAD therapy.
1 B-NR 2. In patients with IHD and recurrent symptomatic monomorphic VT despite AAD therapy, S4.4.2-54.4.4

or when AAD therapy is contraindicated or not tolerated, catheter ablation is
recommended to reduce recurrent VT.

1 B-NR 3. In patients with IHD and VT storm refractory to AAD therapy, catheter ablation is $4.4.5-54.4.9
recommended.
IIa C-E0 4. In patients with IHD and recurrent monomorphic VT, in whom AADs are not desired,
catheter ablation can be useful.
IIb 5. In patients with IHD and an ICD who experience a first episode of monomorphic VT, S4.4.10-54.4.14

. In patients with prior myocardial infarction and recurrent episodes of symptomatic S4.4.15-54.4.19
sustained VT for whom prior endocardial catheter ablation has not been successful and
who have ECG, endocardial mapping, or imaging evidence of a subepicardial VT

substrate, epicardial ablation may be considered.

Recommendations for catheter ablation of VT in nonischemic cardiomyopathy (NICM)

Recommendations References

1 I-Nl 1. In patients with NICM and recurrent sustained monomorphic VT for whom $4.5.1-54.5.6
antiarrhythmic medications are ineffective, contraindicated, or not tolerated,
— catheter ablation is useful for reducing recurrent VT and ICD shocks.
1 B-NR 2. In patients with NICM and electrical storm refractory to AAD therapy, catheter $4.5,7-54.5.9

of endocardial ablation or as the initial ablation approach when there is a suspicion

ablaticndcusafulfoniaducingracucant\andlC0.chacks
Ila B-NR 3. In patients with NICM, epicardial catheter ablation of VT can be useful after failure $4.5.4,54.5.10-54.5.13
of an epicardial substrate or circuit.

P 5%4.5.14=54.5.10
catheter ablation can be useful to reduce the risk of VT recurrence and ICD shocks.

JIE] C-E0 5. In patients with NICM and recurrent sustained monomorphic VT for whom
antiarrhythmic medications are not desired, catheter ablation can be useful for
reducing recurrent VT and ICD shocks.

IIb B-NR 6. In patients with NICM related to lamin A/C (LMNA) mutations and recurrent VT, $4.5.19
catheter ablation may be considered as a palliative strategy for short-term
arrhythmia control.

Recommendations for catheter ablation of VA in inherited primary arrhythmia disorders

COR LOE Recommendations References

I  B-NR 1. In patients with arrhythmogenic right ventricular cardiomyopathy (ARVC) who  54.8.1-54.8.11
experience recurrent sustained VT or frequent appropriate ICD interventions for
VT in whom AAD therapy is ineffective or not tolerated, catheter ablation, at a

. In patients with ARVC who have failed one or more attempts of endocardial 54.8.3-54.8.7,54.8.12,54.8.13

VT catheter ahlatlon, an ep1cardlal appruach for VT ablation is recommended

appropnate ICD interventions for VTin whom AAD therapy is not desrred or
preferred, catheter ablation, at a center with specific expertise, is reasonable.
IIa |B-NR 4. In patients with Brugada syndrome who experience recurrent sustained VAs or  54.8.14-54.8.17

. In patients with ARVC, a first-line combined endocardial/epicardial approach

$4.8.1,54.8.6,54.8.12,54.8.18 I
for VT a-blation is reasonable.

AHA, HRS & EHRA Expert consensus (2019)

Recommendahons for ep1card1al access for catheter ablation

Recommendations
C-E0 . In patients undergoing epicardial VT ablation, imaging of the epicardial coronary
arteries by coronary arteriography or coronary CT angiogram prior to ablation is
recommended to reduce the risk of arterial injury.
C-EO . In patrents undergoing epicardial VT ablation via a percutaneous approac

provision for immediate echocardrography, blood transfusion, and onsite
is recommended.
C-E0 n patients with prior cardiac surgery or pericardial adhesions for whom epicardia
VT ablation via a percutaneous approach is considered, careful assessment of the
nsk/beneﬁt ratio and alternative therapies such as surgical dissection are

C-EO 1gh stimulus intensity

from the ablatron electrode to rule out draphragmatrc stimulation is

Recommendations for intraprocedural anticoagulation

Recommendations References

1 B-NR
1 C-E0
IIa C-LD

1. In patients undergoing endocardial LV catheter mapping and/or ablation, $6.5.1-56.5.6
intraprocedural systemic anticoagulation with intravenous heparin is recommended.

2. In patients undergoing RV endocardial mapping and/or ablation who are considered
high risk for thromboembolism, intraprocedural systemic anticoagulation with
intravenous heparin is recommended.

3. In patients undergoing epicardial access after systemic heparinization, reversal of
heparin with protamine is reasonable.

$6.5.7,56.5.8

INDICATIONS PRINCIPALES

DAVD

Brugada

Myocardites
Cardiopathies ischémiques
CMD a coronaires saines



Liang et al. Europace (2020)
INDICATIONS ACTUELLES : DAVD Frontera et al. Heart Rhythm (2019)
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Nad , Hai I.H Rhythm (2019
INDICATIONS ACTUELLES : BRUGADA B orads ot ol WACC (3018

| | ' / A \ v } )

" | fedis b ] ] Type 1 - "Coved" Type 2 "Saddle-back” p angle >58°
i o e e el R e, o, bocobic al (diagnostic) (non-diagnostic) !

avR fe - : : :

avL
aVF
Vil
V2l

 EEFEE R

Base of triangle >4 mm

! ,l,,-

Vil

i

V2 1l !
L1

V1V 11

|

V2 Iv

N

ABL prox " el e
ABL dist -+ \,\ WA\t ophand e st """‘"—v"“.‘.“' ',‘,'\‘«'\_"'\‘.
wper bt

' DS PN TR P D D P P P
]
1l
aVR
avL
aVF
Vil
v2il
vii : s

V2l
V1V
V2 IV
ABL prox—+ ; 1 ] ot T b1 |
ABL dist 4/ mrsprrrrifee e Mot gy et
RV apex J — | "




Berte, Sacher et al. JCE (2014)

INDICATIONS ACTUELLES : MYOCARDITE




Sacher et al. JACC (2010)

INDICATIONS ACTUELLES : CARDIOPATHIE ISCHEMIQUE
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Aryana et al. JACC EP (2020)

TECH N IQU ES D’ABORD EPICARDIQU E . PONCTION SECH E Tixier et al. Abord Epicardique. Précis Rythmologie SFC (2022)
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TECHNIQUES D’ABORD EPICARDIQUE : ABORD MINI-CHIRURGICAUX
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Subxyphoid Surgical Approach Latero-thoracic Intercostal
Soejima et al. Circ. 2004 Surgical Approach

Burg et al. Heart Rhythm (2023)
Aryana et al. JACC EP (2020)



Julia et al. JACC EP (2021)

TECHNIQUES D’ABORD EPICARDIQUE : PONCTION CO2

Par veine coronaire distale = sortie postérieure Par I'auricule droit = sortie antérieure




TECHNIQUE : TIPS & TRICKS

PREPARATION
= Gestion des anticoagulants : anticoagulants suspendus et AAP autre que I'aspirine arrétés des que possible
= |magerie cardiaque pré-procédurale : TDM ++ (anatomie, identification des situations a risque et prévention des
complications)
= Préférer les procédures sous AG ... mais sans curares méme si les procédures sous AL sont réalisables

ACCES EPICARDIQUE
= Préparation du matériel
= Ponction épicardique en début de procédure ... avant toute héparinisation ++

CARTOGRAPHIE & ABLATION
= |rrigation modérée pour manipulation des cathéters (50mL) et gaine en aspiration douce
= Cathéters irrigués exclusivement (5-7mL/min — 20-50W)
= |mportante vecteur > contact
= Attention aux zones graisseuses (>5mm), artéres coronaires (<5mm) et nerf phrénique
= Ne jamais laisser la gaine seule dans l'espace péricardique

POST-PROCEDURE
= Drainage et pigtail avant retrait de I'ensemble du matériel
= +/-injection corticostéroides
= Contrble ETT systématique +++



Romero et al. JACC EP (2019)
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RESULTATS Romero et al. JACC EP (2019)
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COMPLICATIONS

Tableau 2 : Résumé des principales complications aigues et tardives dans les suites d’une
procédure d’ablation avec abord péricardique percutané

COMPLICATIONS AIGUES

Epanchement péricardique Ponction ventriculaire
Pop épicardique
Effraction d’une artére coronaire
Lésion mécanique avec la gaine

L ésions abdominales Lésion hépatique, splénique ou biliaire
Lésion de vaisseaux sous diaphragmatiques
Perforation de I’estomac ou des intestins

L ésons pulmonaires Fistule pleuropéricardique
Ponction parenchymateuse pulmonaire
L éson nerveuse Lésion d’un nerf phrénique avec paralysie

diaphragmatique
Lésion du nerf vague
Lésion du nerf récurent pharynge

Spasme coronaire et fibrillation ventriculaire
COMPLICATIONSTARDIVES

Péricardite récidivante

Epanchement péricardique retardé
Péricardite constrictive

Sténose coronaire




COMPLICATIONS : double ponction VD
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Liang et al. JACC EP (2022)
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