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Objectives

• Define reversible vs irreversible electroporation

• Discuss the advantages of Pulse Field ablation (PFA)

• Esophagus

• Phrenic

• Pulmonary vein stenosis 

• Speed

• Durable Isolation

• Discuss supportive literature in cardiac ablation using PFA



What is electroporation

• Brief electrical pulses that create transient or permanent pores in the plasma 

membrane.

• Dates back to as early as 1970’s

• Normal transmembrane voltage 0.5-1.0V

• The transmembrane voltage, ΔU(t), induced by electric fields varies in direct 

proportion to the diameter of the cell that is the target

• Electroporation of mammalian cells, for example, requires smaller electric 

fields (<10 kV/cm) than does electroporation of yeasts or bacteria (12.5–16.5 

kV/cm)

Cold Spring Harb Protoc; doi:10.1101/pdb.top096271



Reversible vs Irreversible Electroporation

• Cell killing is dependent on field strength and the total 

time of treatment (Sale and Hamilton 1967). The most 

likely cause of cell killing is the inability to restore 

membrane structure and barrier function, leading to 

rupture of cell membranes, a rapid loss of ionic 

balance, and massive efflux of cellular components.
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FARAPULSE PFA System



Reddy. J Am Coll Cardiol 2019;74:315–26



Advantages

PFA Group 

(IMPULSE/PEFCAT)

RFA Group 

(TOCCASTAR)

80 Patients-> 299 PVs
PV narrowing/stenosis was observed in 0% (0 of 

133) and 12.0% (20 of 166) of PVs in the PFA 

and RFA cohort, respectively

Heart Rhythm 2020;17:1528–1535
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RF



Advantages

Compared the effects of newer 

biphasic PFA with RFA in a in 

vivo porcine model

10 animals, under general 

anesthesia, the lower esophagus 

was deflected toward the 

inferior vena cava using an 

esophageal deviation balloon, 

and ablation was performed from 

within the inferior vena cava at 

areas of esophageal contact.

Circ Arrhythm Electrophysiol. 2020;13:e008303. DOI: 10.1161/CIRCEP.119.008303
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Circ Arrhythm Electrophysiol. 2020;13:e008303. DOI: 10.1161/CIRCEP.119.008303



Cochet. Et al, Europace (2021) 23, 1391–1399



Advantages

Structural and 

mechanical differences 

between myocardial 

tissue ablated with PFA 

and thermal ablation

CMR Pre, <3H, and 3 

months post ablation
18 PFA patients

23 Thermal (16RF and 7Cryo)

Europace (2021) 00, 1–10 doi:10.1093/europace/euab155
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Does it work? Fast? Durable?

• 81 consecutive 

patients with 

symptomatic 

paroxysmal AF

• IMPULSE and 

PEFCAT



J Am Coll Cardiol 2019;74:315–26
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What about Persistent Atrial 

fibrillation??

25 Patients with Persistent Atrial Fibrillation

Single arm

Bipolar Bi Phasic PFA

PVI+PWI+CTI





Reddy. J Am Coll Cardiol 2020;76:1068–80
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Clinical safety profile supported by real-world usage in over 
40,000 patients

1) Benali K, Khairy P, Hammache N, et al. Procedure-Related Complications of Catheter Ablation for Atrial Fibrillation. J Am Coll Cardiol. 2023 May, 81 (21) 2089–2099.https://doi.org/10.1016/j.jacc.2023.03.418

2) Tilz RR, Schmidt V, et al. A worldwide survey on incidence, management, and prognosis of oesophageal fistula formation following atrial fibrillation catheter ablation: the POTTER-AF study. European Heart Journal. July 2023.

3) Ekanem E, Reddy VY, et al. Multi-National Survey on the Safety of the post-approval clinical use of Pulsed Field Ablation in 17,000+ patients (MANIFEST 17K).  Presented at AHA 2023 on 11/12/23.

https://doi.org/10.1016/j.jacc.2023.03.418
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Commercial Data for FARAWAVE Globally

1. Schmidt B, Bordignon S, Neven K, et al. European real-world outcomes with Pulsed field ablation in patients with symptomatic atrial fibrillation: lessons from the multi-centre EU-PORIA registry. Europace. 2023. June 28.

2. Ekanem E, Reddy VY, et al. Multi-National Survey on the Safety of the post-approval clinical use of Pulsed Field Ablation in 17,000+ patients (MANIFEST 17K).  Presented at AHA 2023 on 11/12/23.

3. CCB 5S Study:  average procedure times across 191 patients and 6 operators were 39 minutes; average fluoroscopy times across these cases averaged 9 minutes



Where Do We Go From Here?

• Non Pulmonary Vein Triggers

• LAA

• SVC

• CS

• Ventricles

• VT

• PVCs

• Epicardial

• VT

• Afib
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