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Triggers




Triggers

Atrial Fibrillation Triggers

Strands of fibres poorly
coupled to left atrial tissue
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Modified from Nattel, Stanley, and Dobromir Dobrev. ‘Electrophysiological and Molecular Mechanisms of Paroxysmal
Atrial Fibrillation’. Nature Reviews Cardiology 13, no. 10 (October 2016): 575-90.
https://doi.org/10.1038/nrcardio.2016.118.
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De Maria, et al. « Adenosine and Adenosine Receptors: Advances in Atrial Fibrillation ». Biomedicines 10, n° 11
(novembre 2022): 2963. https://doi.org/10.3390/biomedicines10112963.
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Mecanismes de perpetuation de la

fibrillation atriale
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Substrat

Anatomical Reentry : fibrosis
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Electrical remodelling: Wavelength of
functional reentry

= shortest path length defined by the distance travelled in one
refractory period (ERP x conduction velocity)




Effect on wave front curvature on conduction
velocity
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Conduction velocity decrease with convexity
Wave front = conduction velocity x duration of upstroke AP


















Conduction velocity = O (if convexity ++++)

—> critical radius for propagation in cardiac tissue Rcrit= 1mm
- Phase singularities



Substrat

Rotors

Reduced Ne® current: showed conduction, reduced curesting, showed
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Nattel, Stanley, Feng Xiong, and Martin Aguilar. ‘Demystifying Rotors and Their Place in Clinical Translation of Reduced K* current: refractary zons srlarged, somewhat slowsd
Atrial Fibrillation Mechanisms’. Nature Reviews Cardiology 14, no. 9 (September 2017): 509-20. rotation. enlarged core, incriessed meardering. tarmination more likely

https://doi.org/10.1038/nrcardio.2017.37.
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AF — patches of
Fibrosis

Intermittent
Drivers Anchoring
to Structural
Heterogeneities

. Reentrant Driver-Associated
Phase Singularities (RD-PSs) g

RD-PSs from above
psAF morphology

7 @ Fibrotic Tissue

~
/ @ Non-fibrotic Tissue

RD-PSs from other
psAF morphologies

Haissaguerre, Michel, Ashok J. Shah, Hubert Cochet, Meleze Hocini, Remi Dubois, Igor Efimov, Edward Vigmond, Olivier Bernus, e
Natalia Trayanova. « Intermittent Drivers Anchoring to Structural Heterogeneities as a Major Pathophysiological Mechanism of
Human Persistent Atrial Fibrillation ». The Journal of Physiology 594, n° 9 (1 mai 2016): 2387-98. https://doi.org/10.1113/JP27061
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Stratégie 1: isolation é
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Stratégie 2: isolation é
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Stratégie 3: isolation électrique des veines
oulmonaires...



Stratégie 4: traitement du substrat




Stratégie 4: traitement du substrat

* Encerclement des zones de bas voltage
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Huo, Yan, Thomas Gaspar, Robert Schonbauer, Maciej Wojcik, Lukas Fiedler, Franz Xaver Roithinger, Martin Martinek, et al. ‘Low-Voltage Myocardium-Guided Ablation Trial of
Persistent Atrial Fibrillation’. NEJM Evidence, 19 October 2022. https://doi.org/10.1056/EVID0a2200141.
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Stratégie 4: traitement du substrat

* Encerclement des zones de bas voltage
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Stratégie 4: traitement du substrat

* Segmentation de l'oreillette gauche

olume: 69.92 LAO 179°
Crania: 26 ° Swivel: 6




Stratégie 4: traitement du substrat
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* Segmentation de
I'oreillette gauche

ITERATIVE INJECTION OF ETHANOL (6 7O 12 ) INTO VOM ARBOIUZATION

EUMINATION OF ALL NEAR-FIELD ELECTROGRAMS FROM GRIAT CARDIAC VEIN TO VOM OSTIUM
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Pambrun, Thomas, Arnaud Denis, Josselin Duchateau, Frédéric Sacher, Méleze Hocini, Pierre Jais, Michel Haissaguerre, et Nicolas Derval. « MARSHALL Bundles Elimination, Pulmonary Veins Isolation and Lines
Completion for ANatomical Ablation of Persistent Atrial Fibrillation: MARSHALL-PLAN Case Series ». Journal of Cardiovascular Electrophysiology 30, n° 1 (2019): 7-15. https://doi.org/10.1111/jce.13797.
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Stratégie 4: traitement du substrat

* Segmentation de
I'oreillette gauche




Stratégie 4: traitement du substrat

* Ablation des potentiels fragmentés complexes
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Seitz, Julien, Clément Bars, éodore Guillaume Th, Sylvain Beurtheret, Nicolas Lellouche, Michel Bremondy, Ange Ferracci, et al. « AF Ablation Guided by Spatiotemporal Electrogram Dispersion Without
Pulmonary Vein Isolation ». Journal of the American College of Cardiology 69, n° 3 (24 janvier 2017): 303-21. https://doi.org/10.1016/j.jacc.2016.10.065.
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Stratégies d’ablation de Fibrillation Atriale

1. Isolation électrique des veines pulmonaires (trigger et substrat)
2. lIsolation électrique des veines pulmonaires (trigger et substrat)
3. Isolation électrique des veines pulmonaires (trigger et substrat)

4. Traitement du substrat (diminution masse critique, homogénéisation
zones de conduction lente, ablation des rotors)
* Encerclement des zones de bas voltage
* Segmentation oreillette gauche
* |dentification et ablation du remodelage électrique
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