
Procolo Marchese, Ascoli Piceno

ARITMOLOGIA CLINICA E INTERVENTISTICA
Sistema di mappaggio cardiaco non invasivo: quali opportunitàcliniche e diagnostiche rivela nella fibrillazione atriale.Non solo vene polmonari (?)



Willem Einthoven 1901

IMAGING ECG
La vita può essere capita solo tornando indietro; ma deve essere vissuta andandoavanti.

Søren Kierkegaard



iECG: ATRIAL FIBRILLATION
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Initiation of a Rotor via VORTEX SHEDDING



Europace (2017) 19, 1302–1309

At 1-year follow-up, 78% of thepatients were off AADs and 77% ofthe patients were free from AFrecurrence. Of the patients with no AFrecurrence, 49% experienced at leastone episode of AT which requiredeither continued AAD therapy,cardioversion, or repeat ablation.
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PERSISTENT ATRIAL FIBRILLATION



“Comprendere non significa scoprire unsenso già dato, ma al contrario costruirloa partire da un dato manifesto”
Eric Landowski

Sistema di mappaggio cardiaco non invasivo: quali opportunitàcliniche e diagnostiche rivela nella fibrillazione atriale.Non solo vene polmonari (?)



45 patients enrolled consecutively who met the following criteria:
• atrial fibrillation resistant to more than two drugs• at least one episode of atrial fibrillation every two days• receiving anticoagulant treatment
• the patient had to have frequent isolated atrial ectopicbeats (more than 700 per 24 hours)
• the ectopic beat initiating atrial fibrillation had a shortcoupling interval (a P-on-T pattern) and morphologicfeatures similar to those of isolated ectopic beats.



69 ectopic foci• 1 point in 29 pts• 2 points in 9 pts• 3 points in 6 pts• 4 points in 1 pt
❑ pulmonary veins (“venous foci”) in 41 pts (94 %)
❑ “atrial foci”: in 4 patients (3 RA ; 1 posterior LA)
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Circ Arrhythm Electrophysiol. 2016;9:e003660

1° PROCEDURE: PVAI (PVI and posterior wall) + SVC= 58,7% SUCCESS
2° procedure: 75.6% SUCCESSReconnection of the PVs 31%Non-PV triggers 69%
- LAA (10%)- CS (59%)- interatrial septum (17%)- crista terminalis (22%)- SVC (13%)- undetermined (empirical lesions were deployed that included left septal line, CSablation, mitral isthmus line, and more recently LAA isolation)12 yrs 4 PROCEDURE CUMULATIVE SUCCESS RATE 86.9%20.1% 3 procedures, 3.8% 4 procedures



Freedom from 12-monthsatrial tachyarrhythmia was74.9%

Is it a technology matter?

159 pts
37.7% only PV isolation
49.1% atrial linear lesions
3.1% Other AF foci in 5
10.1% atrial linear lesions + other AF foci



LeftAtriumwall

How to improve outcome?Lesion control = safety, efficacy, standardisation/tailoring

Power
Time Contact Lesion

ABLATION INDEX

LeftAtriumwall
6 mmGAP



Freedom from any ATA was78% at 2 years

Is it a technology matter?





Platone et. bastaIL MITO DELLA CAVERNALa Repubblica (Politéia). Libro settimo. 380 AC
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How to improve outcome?Lesion control = safety, efficacy, standardisation/tailoring

PowerTime Contact Lesion

ABLATION INDEX

LeftAtriumwall
6 mmGAP



Circ Res. 2014;114:1447-1452

HOW TO IMPROVE OUTCOME?STANDARDIZED TAILORED APPROACHCoumel’s Triangle neutralization
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DOUBLE LAYER (ENDO-EPI) HYPOTHESIS



Circ Res. 2014;114:1447-1452

HOW TO IMPROVE OUTCOME?Coumel’s Triangle neutralization: Triggers



“Ablation of non-PV triggers is an important step toimprove outcomes in AF ablation”



Circ Res. 2014;114:1447-1452

HOW TO IMPROVE OUTCOME?Coumel’s Triangle neutralization: Substrate



“The degree of LA structural remodeling as detected using DE-MRI is independent ofAF type and associated comorbidities”
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ROTATIONAL ACTIVITY

FOCAL WAVES

DOUBLE LAYER (ENDO-EPI) HYPOTHESIS



J Am Coll Cardiol EP 2018;4:17–29

The number of re-entrant regions during AF relates to the extent of LGE on CMR, withthe location of these regions clustering to LGE areas.



Cinically detected AF focal and rotational sources in the left atrium oftencolocalize with regions of autonomic innervation.

GPA conferred incremental benefit when performed inaddition to re-PVI in patients with PAF recurrence; the GPAgroup yielded higher success rates than the re-PVI group
Int J Cardiol. 2017 August 01; 240: 234–239



Reproducible Bradicardia during RF LCO h 10 (GPA)



Circ Res. 2014;114:1447-1452

NEWWAY TO THINK ABOUT AF ABLATIONCoumel’s Triangle neutralization: Modulator (s)



Our experienceRotational and focal activity mapping



Non invasiveRotational and focal activity mapping



Rotors-scar colocalized area ablation
Which rotor/focal activity is THE CHOSEN ONE?
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«Mother Rotor» selection
Which rotor/focal activity is THE CHOSEN ONE?





Key element of the substrate underlying AF iselectrical asynchrony giving rise to transmurallypropagating waves and hence “new” focal wavesin the opposite layer.

In theory, the continuous generation of a hugeamount of new fibrillation waves on bothsides of the atrial wall explains the stability ofAF persistence

THE DOUBLE-LAYER HYPOTHESIS: don’t forget the EPICARDIUM



VEIN OF MARSHALL: A BACKDOOR TO THEEPICARDIUM



WACA but PV isolation during RF in right PVs carena

Yen Ho, JCE,1999



JAMA2020



In the subset of patients with a complete Marshall-PLAN lesion set , the single procedure success ratewas 79%.



Our Experience MARSHALL VEIN ETHANOL INFUSION ABLATION



NO EFFECT ON LA FUNTION
Rhythm Recovery Programme UOS ELETTROFISIOPATOLOGIA AP



PRE-ABLATION
Evaluate AFib (triggers, burden, risk factor management, LA evaluation)
ABLATION
❑ Lesion control (safety, reproducibility)
❑ Coumel’s Triangle neutralization

• Triggers evaluation
• Substrate evaluation (high definition mapping, rotors/focal area, epicardium backdoors)

POST ABLATION
❑ Evaluate AFib (triggers, burden, risk factor management, LA evaluation)

CONCLUSIVE REMARKSWe should aim for a STANDARDIZED/TAILORED approach
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