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Primary Treatment for VF
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Initiation of VVentricular Fibrillation
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Role of Purkinje conducting system
in triggering of idiopathic ventricular
fibrillation

Josef Kautzner, Thomas Arentz, Dietrich Kalushe, Alan Kadish,
Mike Griffith, Fiorenzo Gaita, Teiichi Yamane, Stephane Garrigue,

‘ Michel Haissaguerre, Dipen C Shah, Pierre Jais, Morio Shoda,
Meleze Hocini, Jacques Clémenty

Lancet 2002; 359: 677678

m PVC originating from Purkinje system can be
responsible for VF initiation

Mapping and Ablation of Idiopathic Ventricular Fibrillation

Michel Haissaguerre, MD:; Morio Shoda, MD; Pierre Jais, MD: Akihiko Nogami, MD:
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m Catheter ablation of these triggers may eliminate VF
recurrence




Purkinje
VF triggers?

- 2% of ventricular mass

- Located Subendocardially

- Isolated from myocardium

- Electrophysiological properties different
from myocardium

- Response to ischemic injury different
from myocardium
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Initiation of idiopathic VF by
Purkinje Repetitive Beats
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Each QRS complex is morphologically different but preceded
by a Purkinje potential with a varying conduction time



Different morphologies of Purkinje
PVCs triggerring I\VF
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Importance of 12-lead documentation of PVVCs




Patient Selection

+

Multiple episodes
of “primary” VF
or polymorphic VT
Unresponsive to
medication
Experiencing
multiple shocks
unresponsive to
reprogramming
Frequent PVCs at

the time of the
procedure
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Mapping Strategy

Based on the earliest endocardial activity of PVC origin
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» Opportunistic Procedural Timing M\F‘*"“’
Following an Arrhythmic Storm

» Conventional Catheters Access
Retrograde Aortic and Transeptal
 Purkinje Origin

High frequency (sharp) potential
preceding a lower frequency muscle
potential both in ST and during PVC  w-




ldiopathic VF: Frequent short

coupled VPBs
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Nr D Heure EVNT: 21:50:59 Délai: 10 secondes

Date EVNT: 03-Mar-2008 Vitesse: 25mm/s
CSI CH106 Heure enreg.: 03—-Mar-2008 21:55
ARY: FIB! (Dériv. Il)
ARY FVv STI -0.3 mm STaVF  -0.6 mm FP 66 batt./m PNID 77 mmHg
FC FV ESV/min 1 batt./m STV 07 mm

Sp02 98 % PNI S 123 mmHg PNI'M 97 mmHg




R " Heure EVNT: 21:51:33 Délai: 10 secondes
Date EVNT: 03-Mar-2008 Vitesse: 25mm/s
CSI CH106 Heure enreg.: 03-Mar-2008 21:56

ARY: FIB! (Dériv. I1)

ARY ST STaVF FP S PNID 77 mmHg
FC FV ESV/min STV

PNIM 97




Mapping the Purkinje Potentials
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RBBB - Conceals Purkinje Potential
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Ablation starts...

16:23:35




Purkinje Potentials:
Endpoints of Ablation




VF trigger ablation
in 121 patients

Purkinje RVOT Myocardial

Idiopathic VF | 54 (LV-RV) 5

Post MI VF 32 (LV) 3
Brugada S 1 (RV) 8

LQTS 4 (LV)

Aortic Valve 1 (LV) 1
Dilated C M 1
Others 7 3

Predictor of ablation failure = multiple trigger morphologies



Reasons for faitlure

m No PVCs recorded on 12 leads

m Bundle branch block that prevent
Purkinje Mapping
m VF storm during catheter mapping

— 4 patients (2 teenage girls, 2 males
45/50y0)



Long-Tenn Follow-Up of VF ablation
Idiopathic Ventricular Fibrillation Ablatic . 5
a viable strategy
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Sébastien Knecht, MD,*+ Frédéric Sacher, MD,* Matthew Wnght, MBES, PuD,*
Méléze Hocini, MD,* Akihiko Mogami, MDD, Thomas Arentz, MD . # Bertrand Petit, MD,5
Robert Franck, MD,|| Christian Die Chillou, MDD, Diominique Lamaison, MD,# Jéronimo Farré, MD,**

Thomas Lavergne, MD 1 Thierry Verbeet, MD 4 Tsabelle MNanlt, MD,* Seiichiro Matsuo, MD,*
Lionel Lerowx, MD,* Bukshen Weerasoorya, MD.* Bruno Cauchemez, MDD 5

Micolas Lellouche, MD,* Nicolas Drerval, MDy* Sanjv M. Marayan, MD, PHD.* Pierre Jais, MD,*
Jacques Clementy, MD,* Michel Halzsagnerre, MD*

Median follow-up duration of 5 Years (63
months/40-80) :

m 31 of 38 (86%): no recurrence of VF as
demonstrated by ICD monitoring

m Repeat ablation performed in 5 patients
— Four of the 5 had non targeted VPB morphologies
— No recurrence at 28 (24-72)months
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Brugada Syndrome
Substrate

Sacher et al. Heart Rhythm 2013



Non-invasive mapping in man
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Impact of MI scar on rotor dynamics

Hocini et al (in preparation)



Case: Male 24 yo,
SCA due to idopathic VF




Case: Male 52y old, Brugada type 1

« No previous medical
history

« No familial history of
sudden cardiac death

. 20/12{2011 syncope
at res

« Normal brain CT scan,
Normal transthoracic
echocardiography,
cardiac MR

. 23/11 2011: single
c amber ICD
%antatlon
MEDTRONIC protecta
VR)

. 01/05/2012 VE 1 ICD
shock

Ly

Time: 0 ms

Hocini et al (in preparation



Take home messages

+ Opportunistic procedural timing during
arrhythmic storm

% Get a 12 lead ECG of all PVC morphologies
particularly during repetitive discharges
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Take home messages

+ During RF delivery, episodes of polymorphic
| VT/VF may occur

% The endpoint of Purkinje tissue ablation is
elimination of targeted potentials

—__ Post-abl




Acknowledgments
B\
universitce l’ﬂ 74

“BORDEAUX B A v

i Inserm [ C[E]rs ;

nstitut national
de la santé et de la recherche médicale

Bordeaux
L'INSTITUT DE RYTHMOLOGIE

ET MODELISATION CARDIAQUE
BORDEAUX

Michel Haissaguerre
v “‘ Méléze Hocini
o/ Nicolas Derval
‘ Seigo Yamashita
Philippe Ritter
Pierre Bordachar
MEEINETS

Rémi Dubois
Olivier Bernus
Valentin Meillet
Arnaud Denis
Hubert Cochet

Ashok Shah

European Research Council

LIRYC - Restoring the rhythm of life



