ELECTRA® e e
4-5 DECEMBRE 202( & de stimulation cardiaque

HOTEL VILLA M.
MARSEILLE | FRANCE

COMITE
D'ORGANISATION
Frédéric FOSSATI, Lille

Maxime GUENOUN, Marseille
Arnaud LAZARUS, Paris
Nicolas LELLOUCHE, Créteil
Jacques MANSOURATI, Brest
Jéréme TAIEB, Aix-en-Provence

CONGRES-ELECTRA.COM




" 192mes journées francaises
E L E I R A v pratiques de rythmologie

& de stimulation cardiaque

4-5 DECEMBRE 2025

VILLA M. - MARSEILLE | FRANCE il il Am g sl

Comment ablater une TV
septale profonde

Dr X. Waintraub
Département de cardiologie Unité de Rythmologie

Groupe Hospitalier Pitié Salpétriere




Patient de 58 ans
Cardiopathie ischémique
Séquelle antérieure et inférieure

Consulte aux SAU | cerrrrere VTV
pour asthénie dyspnée il AR i
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Substrat septal

Infectious
myocarditis
n=1
: NICM
31 patients - Sarcoidosis
n=21 n=4
(68%) Focusing on NICM
NICM (n=21
Infectious
Sarcoidosis myocarditis
n=1 n=1

Sarcoidosis

n:

33 Vs

VTs with LV basal-septal
breakthrough (n=21

VTs with RV basal-septal
breakthrough (n=12)

RV basal-septum LV basal-septum

Kotake, Y. et al. J Am Coll Cardiol EP. 2021;7(10):1274-1284.



A SEPTAL REGION

N ANTERIOR REGION
102 15% B
Hypertrophic cardiomyopathy Hypertrophic cardiomyopathy

Hypertrophic cardiomyopathy
Chagas disease

Familial dilated cardiomyopathy
Sarcoidosis

Systemic sclerosis

SARS-CoV-2 myocarditis
Peripartum cardiomyopathy
Myotonic dystrophy type I-II

CARDIAC
AMYLOIDOS|s

LATERAL REGION
Arrhythmogenic cardiomyopathy

Duchenne/Becker dystrophies

T,, -

Arrhythmogenic cardiomyopathy
Myocarditis (including SARS-CoV-2)
Anderson-Fabry disease

Myotonic dystrophy type Il
Arrhythmic mitral valve prolapse

Hypertrophic cardiomyopathy
Familial dilated cardiomyopathy
Sarcoidosis

Systemic sclerosis

SARS-CoV-2 myocarditis

Arrhythmogenic cardiomyopathy S et
arcoidosis

Chagas disease
Duchenne/Becker dystrophies
N Limb-girdle muscular dystrophy

INFERIOR REGION

Hypertrophic cardiomyopathy

Sarcoidosis Arrhythmic mitral valve prolapse

typical ECG abnormalities :
atrioventricular block,

- septal remodeling
evidenced by Q waves in
V1-V2, and fragmented
QRS

Del Franco A, et al. JACC Adv. 2024,3(10):101214.



ECG selon le site de sortie

septo-basal

Basal Septum LV Septum (n = 21) RV Septum (n = 12) JACC
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mmmp LV septum (n=4)
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No l 36%

RV septum (n = 12)

: RVSS; LBBB, Inferior axis, S-wave (=) in Vg
: RV1S; LBEB, Superior axis, S-wave (=) in Vg
: LVSS; RBEB, Inferior axis, S-wave (+) in Vg
: LVIS; RBBB, Discordant axis, S-wave (+) in Vg, "inferior discordant axis"
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: LVIS; RBBB, Superior axis, S-wave (+) in Vg, “reverse pattern brealk in V5"
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Substrat septal

Idiopathic 2%  myocarditis 12%
ARVC 1%
) Sarcoidosis 5%

S HCM 2%

DCM 31%

HOCM 2%

a,
Myocarditis 7% CM 5% Idiopathic 4%

U,
_ Sarcoidosis 8% Myocarditis 19%

N HCM 2% DCM 25%

r

DCM 35%

ARVC2%
™\ Sarcoidosis 2%

. HCM 2%

HOCM 3%
ICM 45%

ICM 46%

Septal substrate No Septal substrate

Mueller J, et al. J Am Coll Cardiol EP. 2023;9(6):790-804.



Pronostic
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2D 3D

ENDOCARDIAL REENTRY EPICARDIAL REENTRY
(Focal Epi) (Incomplete Endo)

3D

MIDMYOCARDIAL REENTRY
(Incomplete Epi & Endo)



Identifier le substrat septal

Identifier un substrat septal :

Meilleure précession ventriculaire dans I'endocarde < 20 ms du début
du QRS

Temps d’activation similaire de part et d’autre du septum

Absence de signal unipolaire avec QS au meilleur site de précession
endocardique

Présence d’un far field au meilleur site endocardique

Score de topostimulation sous-optimal

Meilleur précession ventriculaire mesurée dans un branche septal
veineuse



Quelle voie

Basal-anteroseptum

Basal-anteroseptum

: inferior
inferoseptum

Mid- Basal-inferior
inferior

Basal-
inferoseptum

| No significant difference

- CF (Ante) > CF (Retro) - No significant difference

B CF (Ante) < CF (Retro) I RSD (Ante) < RSD (Retro)
B RsD (Ante) > RSD (Retro)

Basal-inferior

Europace, Volume 16, Issue 9, September 2014, Pages 1387—-1395, https://doi.org/10.1093/europace/eut430


https://doi.org/10.1093/europace/eut430

Cartographie haute densité
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Sortiede I'isthme

Potentiels tardifs
en RS
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Rarement on constate un foyer septal isolé :
7% en cartographie unipolaire
21% en bipolaire

Cartograpie en unipolaire dans cette série :

Avec un cutoffs unipolaire de 4.8 mVon a la
meilleure correlation avec I'IRM

Avec un cutoff de 8.3 mV on peut définir un
substrat hétérogene et “patchy”

Jackson J. Liang et al. J Am Coll Cardiol EP 2018; 4:1155-1162.



- CS access with sheath (Agilis)

Fits more than one mapping catheter

- Venogram

- Multipolar catheter to epicardial branch
- Selective cannulation of septal veins
Terumo 4F catheter

Guidewire (Vision Wire)

Connect the wire to system - unipolar
Filtered 30 - 150 Hz

- Global Activation

Quelle voie d’abord ?
Veines septales

[
| Intramural ‘

\

JACC:CLINICALELECTROPHYSIOLOGYVOL.5,NO.7,2019
Substrate Characterization of Intramural Septal VAJULY2019:789-800



Quelle voie d’abord ?

Veines septales

A Septal Intramural Substrate
CMR Unipolar Voltage Map Direct Intramural Recording

8.3mv
V6 P —

WIRE

2.0mv J

-
L4 BT ‘_‘

B Normal se
ptum
CMR Unipolar Voltage Map Direct Intramural Recording

83mv
V6
WIRE {‘

2.0 mv

Bricefio, D.F. et al. J Am Coll Cardiol EP. 2019;5(7):789-800.
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On augmente
I'impédance autour
du cathéter a pour
effet :

- Augmente la
profondeur de la
|ésion

- lésion plus
durable

RF Lesion Sizes

5% GLUCOSE |

3

3% et

AOBADFER))

CENTRAL ILLUSTRATION: Ovine Biventricular Anatomy and Contact Force-
Guided Radiofrequency Ablation Using Normal Saline, Half-Normal Saline, and

5% Dextrose in Water Irrigation

Ovine Biventricular Anatomy

and CF-Guided RF Ablation

Ablation
catheter

Mapping catheter
in the epicardium

RF Lesion Sizes

645.7 | 633.2

Larger lesions with HNS and D5W
but increased frequency of
steam pops with D5W

Bennett, R. et al. J Am Coll Cardiol EP. 2021;7(10):1229-39,




Ablation : impédance

A Dispersive Electrode v
1lvs. 2

On peut rapprocher les
patchs de la zone
d’ablation ce qui diminue
I'impédance :

- augmente la
profondeur de la lésion
orientée vers le patch

- lésion plus durable




Original Article

Radiofrequency Catheter Ablation of Idiopathic
Ventricular Arrhythmias Originating From Intramural
Foci in the Left Ventricular Outflow Tract
Efficacy of Sequential Versus Simulianeous Unipolar Catheter Ablation

Takumi Yamada, MD, PhD; William R. Maddox. MD: H. Thomas McElderry, MD;
Harish Doppalapudi, MD; Vance J. Plumb, MD; G. Neal Kay, MD

Simultaneous Segueial
TR | . W

GCV 3

Table 4. Sensitivity, Specificity, and Positive and Negative Predictive Accuracies of the Parameters for the

Requirement of the Simultaneous Ablation

Sensitivity Specificity PPV NPV
The distance between the ablation sites >8 mm 100% 88.9% 83.3% 100%
V-QRS <-30 ms 80% 100% 100% 90%

NPV indicates negative predictive value; and PPV, positive predictive value.

2 cathéters unipolaires utilisés simultanéement :
Augmente la densité de courants

Augmente la chaleur de part et d’autre
Lésion plus profonde
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276

Ablation bipolaire vrai

Current Cardiology Reports (2024) 26:269-282

Fig.6 Bipolar sctup. Tradition-
ally, the setup for bipolar RF
ablation involves a connection
of a second ablation catheter
over a custom-made cable

to a conventional RF gen-
erator replacing the standard
dispersive patch as the return

electrode. (Adapted from Dere-
jko P et al. JACC EP June; 9(6):

733-737, with permission from
Elsevier) [54]. New dedicated
CE-marked bipolar RF ablation
generators have now become
available to allow for regular

connection of two ablation cath-

eters with separate irrigation
pumps as shown by Kany et al.
Europace 2022 [57#]

Fig 3. A) 3D electro anatomic map (3D-EAM) during bipolar ablation in left anterior oblique view and left lateral view showing right ventricular outflow (RVOT) catheter in white
colour with green tip (active) and left coronary cusp (LCC) catheter (grounding) in yellow colour. B) 3D-EAM during bipolar ablation with polarity swap in left anterior oblique view
and left lateral view showed LCC catheter in white colour with green tip (active) and RVOT (grounding) in yellow colour. C) Fluoroscopic image in left anterior oblique view showed
retrograde ablation catheter in LCC and antegrade catheter in RVOT during bipolar ablation. The decapolar catheter in coronary sinus and 5F TIG diagnostic catheter (radial access)
that was used to confinm that left main coronary artery was safely away from the ablation site, was parked in ascending aorta are also seen. D) 12 lead surface ECG showed initiation
of ventricular tachycardia immediately after the onset of bipolar ablation with LCC as the active end and RVOT as the grounding. E) 12 lead surface ECG showed successful
termination of PVCs during bipolar ablation.



Alcoolisation septale
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Intramyocardial navigation to any area Intramyocardial irrigation
of interest “within" the myocardium and RF ablation

Guidewire tip

Access to deep myocardial targets that are inaccessible for ablation from the endocardial inthe s eptu m

and epicardial surfaces, including deep septum, LV summit, papillary muscles

!

Registration with EAM Large intramural ablation lesions

| .'/Igtramyocardial
. location of the

ablation guidewire

J Am Coll Cardiol EP 2024;10:814—-825



Conclusion

Ethanol Ablation

Bipolar Ablation



Epicardial
RVP LAT

RF Needle*

Patient characteristics

Aetiology? Previous ablation? | Hx cardiac surgery? ] Pericardial disease

N\

Pre-procedural Imaging: Structural Substrate

CMR for scar extent and pattern & CT for WT, intramural/epicardial fat, calcification

Identify complex cases - subepicardial and/or deep intramural

FEPPTI——-

B T T

a

High density contact mapping: Electrophysiological Substrate

+/- VT activation mapping

Functional mapping

A 4

Substrate mapping

Structural & Electrophysiological Target Definition

\Z

Conventional Unipolar RFA

RV VT

endo and/or epicardial RF l sequentially

N/

Bail-out 1: Impedance Modulation: Half Normal Saline Irrigation

if high baseline impedance consider 2™ dispersive patch

RV/LV for septum or Endo/Epi for free wall

Alternative:
Ethanol ablation
if suitable
venous or arterial

coronary branch
to target area &
local Expertise

uture: Ultro-low temperature Cryo If exhausted percutaneous options -
or PFA ablation? consider SABR or surgical ablation




Strategies d’ablation

Septal PVCVT

Activation mapping (RV, Aortic
cusps, LV, GCV-AIV)

Map septal perforator veins:
- If ECG suggestive of LVS
- If mapping shows no early activation (> -20 ms)
- If similar activation in adjacent chambers (<10 ms
difference)

- Earliest activation in septal vein

| Intramural origin ]

Ablation at earliest site
* Ensure safe distance from coronary arteries (> 5 mm) if earliest
activation in septal perforator or GCWAIV otherwise perform
endocardial ablation opposite fo earliest site

Suppression | Failed

. - Sequential unipolar ablation
I BUCCess ] Supprassion - Low-ionic irrigation
| - Extended RF lesions
- Impedance modulation (add
or relocate skin patch)

Suppression
Failed

Bailout approaches:
- Simultaneous unipolar ablation
- Bipolar ablation
- Ethanol ablation
- Needle ablation
- Pulsed field ablation
- Ultra-low temperature cryoablation
- Stereotactic radioablation Current Cardiology Reports (2024) 26:1405-1411







BACKGROUND

* TRIANGULAR WALL of CARDIAC
TISSUE that SEPARATES the LEFT &
RIGHT VENTRICLES

~ DIVIDED into MEMBRANOUS &
MUSCULAR PORTIONS

* BLOOD SUPPLIED by BRANCHES of
LEFT & RIGHT CORONARY ARTERIES

MEMBRANOUS
PORTION

INFUNDIBULAR
SEPTUM

MUSCULAR =" | TRARECULAR
PORTION SEPTUM

INLET SEPTUM

DEFECTS

* GENETIC MUTATION, FETAL
TERATOGENIC EXPOSURE, or
THROUGH ACQUIRED CAUSES

¥ CONGENITAL VENTRICULAR
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Aide a la compréhension du circuit

Orage rythmique chez un patient de 86 ans avec défibrillateur triple chambre
Cartographie en rythme sinusal (vidéo)
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Annotation des potentiels tardifs en rythme
sinusal

Potentiels tardifs mises en valeur par Lumipoint en rythme sinusal

Page 1
Live: 1 LV sinus

V: i

Volume: 287.96 cc
Time: 60:41 Beats: 1600 EGMs: 14688

Accept E) Continuous Review Graph
Study Log




Carte d’activation de la TV clinique

Cartographie brute de la TV ne montrant aucun circuit de réentrée mais plutdét une émergence focale

Zone de perte du Zone ou l'on retrouve
signal 3 du signal

L
Volume: 252.82 cc I/ Volume: 252.82 cc
Time: 29:42 Beats: 3390 EGMs: 25927 GPA bl Time: 29:42 Beats: 3390 EGMs: 25927




Utilisation de la SKYLINE

Dans la vallée de la Skyline (potentiellement 'isthme critique) Lumipoint met en évidence
des signaux entre les zones (1) et (2)

3WVitv2

a:375ms =~ 159
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A - o i
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Reject Accept Continuous Review Graph
Study Log




32 BB On remarque que certains de
) ces signaux sont irréguliers...

Mais que d’autres, tres bas
voltés, le sont!!!

376 ms |

i |
B: G7-8) e\ MWt y"-‘ff\"—“ﬁvm—-ﬂh—v“-mw\"-h‘ e e et

6ms i
(]
(]

Time: 29:42 Beats: 3390

Continuous Review Graph
Study Log



KASPAROV BEATS
‘DEEP BLUE™ IN

ONE MOVE

Réannotation manuelle des potentiels diastoliques

On réannote manuellement les points réguliers révélés par Lumipoint pour faire apparaitre el

'isthme critique \
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Meilleure définition de I'isthme critique

Corrélation entre les potentiels tardifs en RS et 'entrée dans I'isthme en TV

266

1 LV sinus

Carte voltage en RS

a: 1777ms e 33
fe B 100 mm/s |3

Page 1 N o *
Live: 1 LV sinus

20 mV

——
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=B

0.5 mv
0.109 mv'

0.01 mV

B: C2-3H—————h N
Bums :

Potentiels tardifs
en RS
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Carte d’activation en TV
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Continuous Review Graph
Study Log

Volume: 252.82 cc

EGMs:

25925




Anterior ) w’“ﬂ ’\v’w T k,-mpwfw -
r’\_/Lf'\_/“ AN AL AL A u’\ /L/
"P'L/ u’J-ﬂf flu’nt_/.l' ”'JK/I'J Ifu’r"uf'\f' ”JJ' /N ’}Lf"
“\J'F\\.-'f \‘.\;" \“\,.'f\'\,.'f\‘,.'r’\‘\-'r\. .'b“.f \‘-;'f \.u-*‘\..'t -'F_‘“ﬁ.n'/\\.-(\..'ﬂ".,'ﬂ“ﬁ,-'/\‘-.’f\‘-;{ \\l'(\"ﬂ\l’
Cicatrice latérale w NANAANANANAAANAAANNANS
A ) A A .
épicardique ) juk‘qu’ﬂ“/uf/h AT *”] Y nul}uf'f -
MANAAANAS / (e L/L/,f ]
I /' NNNNININNIA AN
"N ANASANANNANANS L/L/ AVAVAVIVIVIVIV]
”v"\-/”u“u\_x”x_/"a_,f"u"-u’u“ ANANANANANANAANANA
- e R R R N T N, TR N S, [ SR N TR SR R R TR T S R

s

Posterior

""f:l . 3 Sere- s
fl

A e iy (58 G2 e LA A A AN A A A
‘("ﬂr’ur’ﬂr/ur’q”"" (-ful,zul,zu r/\.']m,«uh,wl/w e /ﬂm-i
“ﬂﬁ&“ﬂ“ﬁﬁwMﬁMﬁ o
i iﬂtﬁmb\}—w hurﬂﬁh\uﬁrﬂtﬁ L]
- LT GtigE \/-'\rJ\H ‘xr*lkr" g8 K/JL/—’W“I'V“”
7 2 0 s i T e e T
Cicatrice septale . B JHHL»“ ' L“HQLWLﬁr““ﬂI“—“\L‘\L*L“L*L
: LJ._.'L.JL.,_'LA 1]

WL\A‘ LJJ I'Ir L_J | erLUUJl
rﬂi#"r”l”“"m*“rﬂrﬂlmlﬁ' fJLFleJL'“’lﬁ"'lh’“‘lleNJl
e e
I FML«'«J ,,,_|,Nir,u rﬂ—J|rf- H\kau meAJI,JJHu‘rJJNI»-J r‘M

-

| :""‘J ﬁ - s == —
— L
ﬁ -7-‘? L y




ancaises
ologie

ardiaque

|

s M /’”\—’\/’”‘\'\/"*\“\/—’_‘—‘\/”\’\/”—\’
avL NWW-‘J«”\/&N\/”JW

aE ) I |
e
v |

I

V2 M

) NWWL//\\/'

V4 NWL—/A—/\/L_/“

" NL/\/WWL/_\
. NWL/_—/W




