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Hindricks G, et al. 2020 ESC Guidelines for the diagnosis and management of atrial fibrillation. Eur Heart J. 2021;42(5):373-498. 



Quando avviare la terapia anticoagulante nella FA

CHA2DS2 Vasc score >1 UOMINI; 2>DONNE



Quale terapia anticoagulante avviare nella FA



Due strategie possibili:

1. Rate control = Controllo FC (<80-110bpm)

2. Rhythm control = controllo ritmo = ripristino

e mantenimento RS (prevenzione recidive)

• In passato considerati equivalenti

• Recenti studi in favore di rhythm control ->

raccomandata (classe I) se sono presenti

sintomi

Frankel G, Kamrul R, Kosar L, Jensen B. Rate versus rhythm control in atrial fibrillation. Can Fam 
Physician. 2013;59(2):161-168.

Prospettiva "storica"

LA enlargment LA not dilated

Raccomandazioni attuali

Hindricks G, et al. 2020 ESC Guidelines for the diagnosis and management of atrial fibrillation. 
Eur Heart J. 2021;42(5):373-498. 

B: Better symptom control





4%Are treated  with an
ablation  annually.6

3 IN 1OAre indicated for an 
ablation.

Results from the Outcomes Registry for Better Informed  Treatment of Atrial Fibrillation (ORBIT-AF) 
registry. Am  Heart J. 2013 Apr;265(4):622-629.

5 Calkins H, et al. Treatment of atrial fibrillation with  anti–arrhythmic drugs or radio frequency 
ablation:  two systematic literature reviews and meta–analyses.  Circulation: Arrhythmia and 
Electrophysiology (2009):  CIRCEP-108.

6 Medtronic internal estimates taking into account of  clinical and economic exclusion.



TRIGGERS IN PV

PV INSULATION : wHy THE TaRGET
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Focal Triggers
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AF DURATION Time

Paroxysmal AF Persistent AF
Long-standing 
persistent AF

“Atrial fibrillation begets atrial fibrillation”

Clinical AF results from the complex interplay between the triggers for the initiatio of AF and  the substrate for 
maintenance and perpetuation of AF.
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Current techniques are focalized on th exclusion of mechanism involved
in the beginnig and manteinance of AF : triggers and substrate

Transcatheter ablation of AF

> 90%
of AF triggers  
found near  
the PVs1



Multiple Procedure Success

at 5-years F.U.

Single procedure success
at 5-years F.U.



Vascular Access:



Transeptal 
puncture

Intracardiac echocardiography (ICE)



PVI APPROACH



CRYO ABLATION 



Kuck KH, et al. Fire&ICE Trial. NEJM 2016

Radiofrequency point-by-point Ablation



LASER ABLATION 



Laser technology - HeartLight X3 

Compliant 
balloon

Variable balloon diameter, from 7 
to 38 mm, in order to 

accommodate all types of 
pulmonary veins and/or common 
ostia. Unique feature in that laser 

energy can be used in order to 
create the lesion even if the balloon 

is not at maximum filling

HeartLight X3 laser technology is based on a universally compliant 

balloon platform

Direct 
Visualization

With the use of a 2F endoscope 
inserted inside the laser balloon, it 
is possible to have direct 
visualization of the pulmonary vein 
ostium, which ensures precise 
targeting of the area to be ablated

Rapid and 
stable contact

The balloon catheter allows the 

operator to achieve a stable occlusion 

by making a durable lesion for each 

pulmonary vein



Ways of creating  lesion

25

HeartLight laser technology 
gives rise to controlled and 
uniform heating below the 

endothelial surface
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DISCLAIMER: These illustrations are conceptual and are for illustrative purposes only. Actual results may vary and are dose dependent.



Il nuovo sistema di ablazione a campo pulsato (o 
elettroporazione), 

diversamente dalle tecniche di ablazione impiegate fino ad ora, 
si basa su campi elettrici pulsati, 

che non determinano effetti termici sui tessuti interessati e 
agiscono esclusivamente sulle cellule bersaglio 

(cardiomiociti); si caratterizza dunque da un’elevata selettività 
dei tessuti e salvaguarda interamente

le aree di tessuto cardiaco non coinvolto nell’ablazione, con 
elevati livelli di protezione e sicurezza

Electroporation



Electroporation promises greater safety for 
the same efficacy

28



Recommendation for surgical ablation of AF



Non inferiority
Cryo vs RF PVI

Re-Hosp
Repeat Ablation

Rate favors
Cryo-PVI rather than RF 

PVI

Cryoballoon or Radiofrequency Ablation
for Paroxysmal Atrial Fibrillation

Kuck et al. 
N Engl J Med 2016; 374:2235-2245

Cryoballoon or radiofrequency ablation for 
symptomatic paroxysmal atrial fibrillation: 

reintervention, rehospitalization, and
quality-of-life outcomes in the FIRE AND 

ICE trial.

Kuck et al. 
Eur Heart J. 2016 ;37(38):2858-2865.

Significant saving in 
healthcare costs

favoring Cryo vs RF

Chun at al.
J Am Heart Association. 2017;6:e006043

The Impact of Cryoballoon Versus 
Radiofrequency Ablation for Paroxysmal 

Atrial Fibrillation on Healthcare Utilization 
and Costs: An Economic Analysis from the 

FIRE AND ICE Trial
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J Am Coll Cardiol EP 2019;5:306–
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• This data is comparable to previously published results using 
cryoballoon in persistent AF patients                                        

• Straube et al, arrhythmia-free survival 59% at 18months;

• Tondo et al.2 reported an arrhythmia-free survival of 63.9% at 12mths)

• was in the largest patient cohort yet reported with persistent AF,

• included 20% patients with longstanding persistent AF

• a longer follow-up than previously reported in the literature.

Straube F, Hartl S, Dorwarth U et al Cryoballoon ablation for persistent atrial fibrillation—large single-center experience, J Cardiol 2016;68:492–7.
Tondo C, Iacopino S, Pieragnoli P, et al. Pulmonaryvein isolation cryoablation for patients with persistent and long-standing persistent atrial fibrillation: Clinical outcomes from the 
real-world multicenter observational project. Heart Rhythm 2018;15:363–8

The arrhythmia- free 
survival is 65% at 

24months in the present 
study



Fistola A-E

COMPLICATIONS OF PVI 
1.New or worsening heart rhythm problems (arrhythmias)

2.Bleeding  at the site where the catheter was inserted.

3.Blood vessel damage.

4.Heart valve damage.

5.Slow heart rate that could require a PM to correct.

6.Blood clots (venous thromboembolism)

7.Stroke or heart attack

8.atrioesophageal fistula – phrenic nerve injury



Primary Safety Events 
(121 PAF pts) n Rate

Esophageal Injury 0 0.0%

Esophageal Dysmotility 0 0.0%

Atrio-esophageal Fistula 0 0.0%

PV Stenosis 0 0.0%

Phrenic Nerve Injury 0 0.0%

Stroke 0 0.0%

Transient Ischemic Attack 1 0.8%

Pericardial Effusion 1 0.8%

Vascular Injury 2 1.7%

Myocardial infarction 0 0.0%

Death 0 0.0%

0
Death

Stroke

Myocardial Infarction

Phrenic Nerve Injury

Esophageal Injury

PV Stenosis

In this study¹, all patients treated:

Clinical Cases – Consistent 
with Promise of PFA

35EP-1221002-AA

FARAPULSE procedures have demonstrated safety that 
is consistent with tissue selectivity

¹Reddy et al. JACC: Clinical Electrophysiology 7.5 (2021): 614-627 



the Primary End Point
JAMA April 2, 2019 Volume 321, Number 13 (



Home Monitoring

PM/ICD/loop 
recorder

Patient
Transmitter
Device

Service 
Centre

PhysicianMobile phone 
network 

Available worldwide

Safe 

Efficient

Automatic data transmission without patient intervention



ARRHYTHMIA MONITORING

Compass report on daily burden

Episodio asintomatico
di FA 

Insertable Cardiac Monitor



Blood glucose control 
Reduction HbA1c < 6,5 % Hypertension

Guideline adherent
management 

Obesity and 
Overweight

Target BMI < 27 kg/m2

Smoking 
Cessation

Risk factors to be 
treated to 

optimize ablation
outcome

transcatheter
ablation

Hyperlipidemia
Guideline adherent

management 

OSA 
Guideline adherent

management 

Alcohol
Reduction or cessation

Physical inactivity
Optimization of excercise
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ATRIAL FIBRILLATION TEAM 

ATRIAL FIBRILLATION TEAM



Grazie 
dell’attenzione

Elettrofisiologia ed Elettrostimolazione
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