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VOM in Persistent AF – Why Do We Need?

Verma et al NEJM 2015, Verma et al EHJ 2010, Marrouche et al JAMA 2022, Lee et al JACC EP, 2019, Dixit et al Circ
A&E 2012, Di Biase et al JACC 2016, Inoue et al Europace 2021, Driessen et al JACC 2016
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We still did not find the sweet point beyond PVI in catheter 
ablation for persistent AF 
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VOM in Persistent AF – Is It the Right Target?

Krisai et al. Heart Rhythm 2021 
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Left lateral ridge Coronary sinus

Ligament of Marshall

Rich in sympathetic and parasympathetic nerves
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Manera et al. Heart Rhythm 2015

When to consider LOM mapping

Ectopic beats triggering AF Earliest activation in CS mid 
to distal

Earliest endocardial activation in 
left PV’s, but PV potential 
precedes LA potential < 45 ms

PV ectopic triggers AF despite 
complete isolation



VOM in Persistent AF – The Procedure

Manera et al. Heart Rhythm 2015

What do we need for the procedure

Long deflectable sheath
5F IMA catheter
0.014 inch guidewire
1.5-2.5 x 6-8 mm coronary balloon
10 mL ethanol 96%

Preinterventional Imaging

Arterial enhanced CT
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Krisai et al. Heart Rhythm 2021

Procedural Steps

Access to the CS via steerable sheath

Contrast injection via IMA catheter

Avoid dissection of the CS

Use Swan-Ganz catheter
RAO 20-30

Position the catheter posteriorly

VOM cannulation via 0.014 guidewire

Inflate the balloon proximally up to 2-4 atm

Contrast injection while balloon is inflated 
To check any possible leak

Injection of ethanol 

Be aware of distal perforation

Too high inflation may 
cause perforation

Repositioning in case 
of leakage

Slow injection (60s), 10 mL 
divided by 3 applications
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VOM in Persistent AF – Challenging Cases

Krisai et al. Heart Rhythm 2021



VOM in Persistent AF – Complications

• VOM dissection
• VOM perforation
• CS dissection
• Ethanol anaphylaxis



VOM in Persistent AF – The Evidence

Valderrabano et al. JAMA 2020

VENUS Trial

Patients with Persistent AF

PVI PVI + VoM eth

N: 158 N: 185

Freedom from AF and atrial 
tachycardia

Primary Outcome



VOM in Persistent AF – The Evidence

Valderrabano et al. JAMA 2020

VENUS Trial



VOM in Persistent AF – The Evidence

Valderrabano et al. JAMA 2020

VENUS Trial

• Half of the patients had long-standing persistent AF

• In 30/185 of patients, VoM-Eth could not be performed

• Mean duration of VoM-Eth was 42.5 min requiring 11.7 min of 

fluoroscopy.

• VoM-Eth caused inferior PV isolation in 33/185 patients

• Right atrial ablation and mitral isthmus ablation was more 

frequent in control and intervention groups respectively.



Take Home Messages

• VoM has a established role in arrhythmogenesis
• Ethanol ablation of VoM can be effectively 

performed without severe complications
• This procedure may be added to routine ablation 

lesions in some selected patients
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