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Storia dell’ablazione della

fibrillazione atriale:
da dove siamo partiti, dove siamo, dove andremo




Knowledge

Technology

(right tools)




Serendipity - discovery of a new method

ARCHIVES DES MALADIES DU CGEUR ET DES VAISSEAUX

Tome 72, Nv 1, janvier 1979

FAITS CLINIQUES
Arch Mal Coeur Vaiss. 1979 Jan;72(1):107-12.

Bloc auriculo-ventriculaire intra-hisien définitif induit
au cours d’une exploration endoventriculaire droite

par J. YEDEL, R. FRaNK, G. FONTAINE, J.F. FOURNIAL ¢t Y. GROSGOGEAT

Permanent intra-hisian atrioventricular block induced
during right intraventricular exploration.
Vedel J, Frank R, Fontaine G, Fournial JF, Grosgogeat Y.




History of transcatheter
ablation technique started

in the ‘80s
using DC shock (Fulguration)




Direct endocardial recording from an accessory
atrioventricular pathway: localization of the site of
block, effect of antiarrhythmic drugs, and attempt at
nonsurgical ablation

WARREN M. Jackman, M.D., KAReN J. FRiIDAY, M.D., BENJAMIN J. SCHERLAG, PH.D.,
MicHAEL M. DEHNING, M.D., ELioT ScCHECHTER, M.D., DwIGHT W. REYNOLDS, MD
EpwiNn G. OLson, M.D., EpwARrD J. BERBARI, PH.D., LurRA A. HARRISON, PH.D.,

AND RaLpn Lazzara, M.D. Circulation 1983(68) 5: 906-916.
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200 msec

R-wave synchronous shocks of 160 and 320 W-sec

delivered between the catheter electrode recording
the largest AP potential and a skin electrode




First direct access to left sided accessory pathway

Catheter Ablation of Accessory Pathways
With a Direct Approach

Results in 35 Patients
Jean-Francois Warin, MD, Michel Haissaguerre, MD, Philippe Lemetayer, MD,

s Jean-Pierre Guillem, MD, and Pierre Blanchot, MD

. Circulation 1988;78:800-815
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35 patients (6 left sided AP)
Left atrium was accessed

through a transseptal puncture.
Ablation efficacy 32 pts (91,4%)




10 years of

DC shock ablation
increased our
knowledge on the
R substrate of

&= arrhythmia

Technology

“The right tools”



CATHETER ABLATION OF ACCESSORY ATRIOVENTRICULAR PATHWAYS
(WOLFF-PARKINSON-WHITE SYNDROME) BY RADIOFREQUENCY CURRENT

WARREN M. Jackman, M.D., Xunzranc Wang, M.D., Karen J. Fripay, M.D., Carros A. Roman, M.D.,
KriecH P. MourTon, M.D., KARen J. BEckman, M.D., James H. McCrLeLLAaND, M.D.,

NicHoras Twipare, M.D., H. ANorew Hazrirt, M.D., MicHAEL . Prior, M.D.,

P. Davip MarcoLis, M.D., James D. Carame, R.N., Epwarp D. Overuort, M.D.,

AND RarLpH Lazzara, M.D.

(N Engl J Med 1991; 324:1605-11.)
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Results. Accessory-pathway conduction was eliminét-
ed in 164 of 166 patients (99 percent) by a median of three
applncations of radiofrequency current. o
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Comphcatuons of radiofrequency-current =
application occurred in three patients (1.8 percent): atrio-
ventricular block (one patient), pericarditis (one), and car-
diac tamponade (one) after radiofrequency current was

Art lPessu



Elimination of Atrioventricular Nodal Reentrant
Tachycardia Using Discrete Slow Potentials to
Guide Application of Radiofrequency Energy

Circulation 1992;85:2162

Michel Haissaguerre, MD; Fiorenzo Gaita, MD; Bruno Fischer, MD;
Daniel Commenges, PhD; Paul Montserrat, MD; Christophe d’Ivernois, MD;
Philippe Lemetayer, MD; and Jean-Frangois Warin, MD

Slow potentials were recorded
along a vertical band at the mid or
posterior part of the septum near
the tricuspid annulus.
Radiofrequency energy applied at
the slow potential site resulted in
interruption of induced tachycardia
within a few seconds and rendered
tachycardia noninducible in all
patients.




The American Journal of Cardiology

Volume 71, Issue 8, 15 March 1993, Pages 705-709

Radiofrequency ablation of the inferior vena
cava-tricuspid valve isthmus in common atrial flutter *

Francisco G. Cosio MDA, Maria Lopez-Gil MD, Antonio Goicolea MD, Fernando Arribas MD,

Josel. Barroso MD

From the Cardiology Semice, Hospital Universitario de Getafe, Madrnd, Spain




Catheter Ablation of Permanent Junctional Reciprocating Tachycardia
With Radiofrequency Current JACC Vol. 25, No. 3

March 1, 1995:648-54

FIORENZO GAITA, MD, MICHEL HAISSAGUERRE, MD,* CARLA GIUSTETTO, MD,7
BRUNO FISCHER, MD,* RICCARDO RICCARDI, MD, ELENA RICHIARDI, MD,}
MARCO SCAGLIONE, MD, FILIPPO LAMBERTI, MD, JEAN-FRANCOIS WARIN, MD*

Asti and Turin, Italy and Bordeaux, France

TRICUSPID ANNULUS MITRAL ANNULUS

32 patients
31 (97%) asymptomatic
Patients with depressed LVEF
showed normalization




“Pseudo-Mahaim” location and association with right-
sided Kent bundles and Ebstein disease

Pts with “pseudo-Mahaim” fibers

Location of M-AP
no. pts= 16

M potential= 12 pts
Other=4

De Ponti et al., Eur Heart J 1997 pts=7:  no.Kbs=9 —




Late 90s

The last frontier of TC ablation

Atrial fibrillation

I



Substrate

(Critical mass)

\

Trigger Autonomic

Nervous
(extrasystoles) <c=—p System




Substrate modification: linear lesions
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178 pts ( 103 paroxysmal, 75 chronic )
Follow-up : 3 - 102 months

Success rat« 93 %>
Complications: PM implant 30 pts, 1 stroke, 2 MI

4 deaths
Cox JL Ann Surg 1996




Beginning of the era of TC AF ablation

Haissaguerre 98 Pappone 99




“The Right Tools” for left atrial ablation

4 mm irrigated/cooled catheter produces larger and safer lesions,
decreasing the risk of cerebral vascular accidents

RF RF ablation
ablation cooled

catheter catheter




The right idea: PV ablation
Interest moves from substrate to triggers

SPONTANEOUS INITIATION OF ATRIAL FIBRILLATION BY ECTOPIC BEATS
ORIGINATING IN THE PULMONARY VEINS

MicHEL HATSSAGUERRE, M.D., Pierre Jals, M.D., Diren C. SHAH, M.D., ATsusHI TAKAHASHI, M.D., MeLEze Hocini, M.D.,
GILLES QuiNiou, M.D., STerHANE GARRIGUE, M.D., ALaiN LE Mouroux, M.D., PHiLIPPE LE METAYER, M.D.,

AND JAcauEes CLEMENTY, M.D.
NEJM 1998;339:659-666

Right Atrium Left Atrium
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816 months @ success rate w/oAAD




Electroanatomic mapping systems

Catheter Ablation of Paroxysmal Atrial Fibrillation Using a Modification of the Substrate for Maintenance of Idiopathic
IDM appm o System Human Atrial Fibrillation
\ g Sy

Efficacy of Radiofrequency Ablation Using Nonfluoroscopic

Carlo Pappone, MD; Giuseppe Oreto, MD; Filippo Lamberti. MD; Gabriele Vicedomini MD: Catheter Guidance
Maria Luisa Loricchio, MD; Shiomo Shpun, DSc; Maniano Rillo, MD; Maria Pia Calabrd, MD; Sabine Emst. MD; Michael Schliiter, PhD; Feifan Ouyang, MD; Afsaneh Khanedani, MD;
Andrea Conversano, MD; Shlomo A. Ben-Haim MD, DSc; Riccardo Cappato, MD; Sergio Chierchia, MD Riccardo Cappato, MD: Joachim Hebe, MD: Marius Volkmer, MD;

- . . 1203-1208. . . Matthias Antz. MD; Karl-Heinz Kuck, MD
(Circulation. 1999:100:1203-1208.) (Circulation. 1999:100-2085-2092.)
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puimonary lire

27 pts: success in 16 pts (59%) 32 pts: success in 2 pts (6%)




The question in 2000

Can pulmonary vein isolation

effectively treat also patients

with persistent AF and
structural heart disease?




Different Patterns of Atrial Activation

in Idiopathic Atrial Fibrillation: Simultaneous
Multisite Atrial Mapping in Patients
With Paroxvsmal and Chronic Atrial Fibrillation

d.Jemni

1Ry

Gaita F. Scaglione M. Calo L. Riccardi R. JACC 2001
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LEFT ATRIUM

Paroxysmal AF Persistent AF



Linear Cryoablation of the Left Atrium
Vein Cryoisolation in Patients Wit

Correlation of Electroanatomic Mapping and Long-Term Clinical Results

Fiorenzo Gaita, MD; Riccardo Riccardi, MD; Domenico Caponi, MD; Dipen Shah, MD;
Lucia Garberoglio, MD; Laura Vivalda, MD; Alessandro Dulio, BS: Andrea Chiecchio, PhD;
Eric Manasse, MD: Roberto Gallotti, MD

Lesion




Linear Cryoablation of the Left Atrium Versus Pulmonary
Vein Cryoisolation in Patients With Permanent Atrial
Fibrillation and Valvular Heart Disease
Correlation of Electroanatomic Mapping and Long-Term Clinical Results
Fiorenzo Gaita, MD: Riccardo Riccardi, MD; Domenico Caponi, MD; Dipen Shah, MD:;

Lucia Garberoglio, MD: Laura Vivalda, MD; Alessandro Dulio, BS: Andrea Chiecchio, PhD;
Eric Manasse, MD: Roberto Gallotti, MD

3D left atrial mapping 3 months after procedure
105 pts, Permanent AF and Valvular Heart Disease
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Linear Cryoablation of the Left Atrium Versus Pulmonarylerculatlon
Vein Cryoisolation in Patients With Permanent Atrial 2005;111:136-42
Fibrillation and Valvular Heart Disease
Correlation of Electroanatomic Mapping and Long-Term Clinical Results Permanent AF

Fiorenzo Gaita, MD: Riccardo Riccardi, MD:; Domenico Caponi, MD: Dipen Shah, MD;
Lucia Garberoglio, MD; Laura Vivalda, MD; Alessandro Dulio, BS: Andrea Chiecchio, PhD:; and Valvular

Eric Manasse, MD: Roberto Gallotti, MD Heart Disease
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Linear Cryoablation of the Left Atrium Versus Pulmonarylerculatlon
Vein Cryoisolation in Patients With Permanent Atrial 2005;111:136-42
Fibrillation and Valvular Heart Disease
Correlation of Electroanatomic Mapping and Long-Term Clinical Results Permanent AF

Fiorenzo Gaita, MD: Riccardo Riccardi, MD:; Domenico Caponi, MD: Dipen Shah, MD;
Lucia Garberoglio, MD; Laura Vivalda, MD; Alessandro Dulio, BS: Andrea Chiecchio, PhD:; and Valvular

Eric Manasse, MD: Roberto Gallotti, MD Heart Disease
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For Long Standing Atrial Fibrillation
PV isolation alone is not sufficient:

we have to add linear lesions

O
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LONG-TERM EFFICACY

D years




Paroxysmal AF transcatheter ablation
Long term results (5 years) from studies involving more than 50 pts /

100
90 - Mean

20 | 74%
70 1
60 |
50 |
40
30 |
20 -
10 -

Single
procedure

2225 pts

Gaita Sawhney Bhargava Hunter Ouyang Weerasooriya
Circ Arr 2008 AJC 2009 Heart R 2009 Heart 2010 Circ 2010 JACC 2011

(5 years) (5years) (4.5years) (3years) (4.8years) (5 years)




Persistent AF transcatheter ablation
Long term results (3 years) from studies involving more than 50 pts

/

Mean O secs

73%

1501 pts




Results at 10 years follow-up
Paroxysmal / Persistent AF ablation

Paroxysmal AF

Persistent AF

Freedom from AF (%)

Follow up (months) Gaita et al, Europace 2017



Recurrence of Atrial Arrhythmias in the Catheter

Ablation Versus Antiarrhythmic Drug Therapy for
Atrial Fibrillation (CABANA) Trial

« CABANA randomized 2204 symptomatic patients with
paroxysmal or persistent atrial fibrillation (AF) 1:1 to
percutaneous left atrial catheter ablation versus medical

therapy

— Patients were > 65 years or < 65 years with > 1 risk factor for stroke

* Primary endpoint - Composite of death, disabling
stroke, serious bleeding, or cardiac arrest

Packer D et al HRS LBT 2018
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Number
at risk:
Drug

Ablation

Atrial Fibrillation/Flutter

Ablation
Ablation vs. Drug Drug
HR: 0.54 (95% CI, 0.47-0.62)
P<0.0001

0 6 12 18 24 30 36 42 48
Months since end of blanking

629 311 255 210 178 155 127 112 02

611 422 373 322 287 239 198 161 132




by Baseline Pattern of AF

70 4
Paroxysmal

P<0.001

I Drug

I Ablation

Average AF burden (%)
8
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0 6 12 18 24 30 36 42 48 54 60
Months since randomization

Percent AF Burden Holter Analysis

Persistent - LSP
P<0.001

0 6 12 18 24 30 36 42 48 54 60
Months since randomization

*Cabana study recording system only




CABANA : MORTALITY

15% reduction of all cause mortality
with ablation was observed (ITT).

(HR 0.85; 95% CI 0.60-1.21; p=0.377) non stat significant

Analyses by treatment received showed
significant benefits of ablation for both
the primary endpoint and for mortality




So what is the
state of the art of Ablation

in 2018 ?




Ablation per year today
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25.000 213.000 | 250.000 300.000
93% RF 91% RF 92% RF 92% RF
6% cryo 7% cryo | 6% cryo 6% cryo
1% other | 2% other | 2% other 2% other




Where are we going
in the future?




High resolution non invasive mapping

252 ELECTRODE VEST ECM* ALGORITHMS SOLVES

HEART-TORSO
GEOMETRY (CT)

Knecht, Haissaguerre, Cardiac Rhythm News, Dec 2014



External ablation for AF?

Focal Point
—_—

HIFU energy
is focused by
a patented

wenimearates | FOcused ultrasound therapy?

ultrasound
imaging and
therapy in a
single device.

Therapeutic transducer

Imaging

- —_

Adapted from World J Gastroenterol. Jul 28, 2014; 20(28): 9570-9577




Thank you for your attention




Waiting for the future...

What can we do today to

improve our results?




Che New YJork Times  s05a. 2014

We Are Giving Ourselves Cancer

By RITAF. REDBERC 3




Radiation exposure: additional cancer risk for patients
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1 in 500

Thallium scan —

Interventional fluoroscopic procedures ——

1in 65(

1 in 1000

¢~ TC ablation ;

Fluoroscopy time

— Coronary stenting

Abdominal CT —— ——Technetium sestamibi scan
Chest CT—
— Barium Enema

—— Bone Scintigraphy

— Lung Scintigraphy

50 500 1000
Equivalent N° of chest X-Rays

Modified from Picano BMJ 2004



Radiation exposure: additional cancer risk for patients

1 in 500 Thallium scan —
E Interventional fluoroscopic procedures ——
=
£ 1in 650 ___C_ TC ablation D)
5 Fluoroscopy time
=
S
§ — Corongary stenting
o
(=)
=
% 1 1000 Abdominal CT —— ——Technetium seStamibi scan
=
:‘é Chest CT— Cancer risk
= — Barium Enema for radiation exposure
= in AF ablation:
'*;é, — Bone Scintigrapt -60 fluoroscopy:  1/650 pt
= -30’ 1/1000
1in TC ablation -1 1/100009
_ Fluoroscopy time 1’
100000 50 500 1000

Equivalent N° of chest X-Rays
Modified from Picano BMJ 2004




AF guidelines ESC

Initiation of long term rhythm control therapy to improve symptoms in AF

v !

- : Coronary artery disease,
No or minimal signs . .
: significant valvular heart Heart failure
for structural heart disease .
disease, abnormal LVH
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Dronedarone (lA) Catheter Dronedarone (IA) Catheter Amiodarone Catheter
Flecainide (1A) ablation (llaB)® Sotalol (IA)* ablation (l1aB) (1A) ablation (1laB)°

Propafenone (IA) Amiodarone (I1A)*
Sotalol (IA)*

N
[ Patient choice J ( Patient choice [ Patient choice® J




