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E D I T O R I A L

Editorial to “Characteristics of radiofrequency lesions in 
patients with symptomatic periesophageal vagal nerve injury 
after pulmonary vein isolation”

Because the left atrium (LA) and esophagus are adjacent to each 
other, collateral damage to the periesophageal vagal nerve after 
ablation of atrial fibrillation (AF)  is not uncommon.1 The left vagal 
nerve branches form a plexus anterior to the esophagus and con-
trol the esophageal and gastric motility, maintain a lower esophageal 
sphincter tone, and induce pyloric relaxation. Damage to the per-
iesophageal nerve fibers may result in both reflux (facilitating pro-
gression of esophageal lesions) and gastric motility disorders/food 
retention. The exact pathophysiologic mechanisms of vagal nerve 
injury are not well understood. Besides the direct thermic effects on 
neural action potentials, edema and hematomas (disruption of ves-
sels supplying the esophageal wall and giving rise to necrosis) may 
cause local pressure on vagal nerve branches.

In this issue of the Journal of Arrhythmia, Yoshimura et al. pro-
vided an important assessment of the relationship between the 
incidence of symptomatic periesophageal vagal nerve injury (PNI) 
during radiofrequency (RF) catheter ablation of AF and the RF lesion 
characteristics and distance between the RF lesions and esophagus.1 
Of 1391 patients who underwent a first-time ablation index-guided 
pulmonary vein isolation (PVI) using a CARTO system for AF, 10 
(0.72%) were diagnosed with symptomatic PNI. In that study, the ab-
lation procedure was performed after integrating the LA electroana-
tomical maps with the computed tomography (CT) images obtained 
preprocedure. On the LA posterior wall near the esophagus, they re-
stricted RF applications to a power setting of <30 W and RF duration 
of <30 s, regardless of the ablation index. Further, the RF delivery 
was stopped when the esophageal temperature (ET) reached >41°C. 
They found that the contact force (CF) at the lesion-esophageal dis-
tance (LED), defined as the shortest perpendicular distance from the 
RF-lesion tag on the circumferential ablation line to the anterior as-
pect of the esophagus, of 0–5 mm was an independent predictor of 
symptomatic PNI using a multivariate logistic analysis. It is known 
that the proximity of LA posterior wall to the esophagus is associ-
ated with esophageal injury. The clinical significance of this study 
was that it revealed that not only the proximity of the esophagus 
to the LA posterior wall but also the characteristics of the RF le-
sions, not the ablation index or RF power but the CF, were associated 

with symptomatic PNI. The fact that the LEDs in this study were 
not necessarily accurate and may have underestimated the PNI be-
cause the assessment of the PNI was dependent on the presence or 
absence of symptoms, was a limitation that should be noted when 
interpreting this study's results. Grosse Meininghaus et al.2 reported 
that PVI-induced PNI and gastric motility disorders detected by 
electrogastrography are quite common and are observed in one-
third of patients postthermal energy PVI. Further, from their study 
result that PNI was part of the (peri)-esophageal damage and only 
partially overlapped with the endoscopic findings, they stated that 
PNI-associated acidic reflux may be involved in the complex patho-
physiology of esophageal lesions progressing to fistulae.

Pulsed field ablation (PFA) creates myocardial tissue-specific le-
sions by forming micropores in cell membranes, without risk of injury 
to collateral structures, including esophageal tissue. A recent study 
that assessed esophageal and periesophageal injury (mucosal lesions, 
food retention, periesophageal edema, and vagal nerve injury) using 
endoscopy, endoscopic ultrasound, electrogastrography,2 and cardiac 
magnetic resonance3 showed no signs of esophageal or periesophageal 
injury post-PFA-PVI. If PFA becomes widely used clinically, esophageal-
related complications associated with AF ablation may become a thing 
of the past. However, in the current situation where AF ablation using 
thermal energy must be performed, we must take utmost care and use 
our ingenuity to prevent esophageal-related complications.

It is important to visualize the esophagus intraoperatively by 
image integration of the preoperative CT image and intraoperative 
LA map, as done in this study, but it should be noted that the esoph-
agus's position can vary due to immediate prior positional changes.4

Luminal ET monitoring, also performed in this study, is an inade-
quate method to guide ablation therapy to avoid esophageal injury. 
It should be noted that the ET rises with a delay even after stop-
ping the RF application, and the ET can be underestimated if the 
ablation catheter and temperature probe are not in close proximity. 
Moreover, in some cases, the esophageal probe itself may serve as 
an RF “antenna” and promote esophageal thermal injury.

Conscious sedation is reported to cause significantly less esoph-
ageal tissue damage post-AF ablation than general anesthesia. The 
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presumed mechanism is that general anesthesia reduces esophageal 
motility and eliminates patient swallowing, preventing physiological 
cooling.

Some reports have shown the usefulness of esophageal active 
cooling devices and mechanically displacing the esophagus to pre-
vent esophageal injury, but both have only been utilized under gen-
eral anesthesia.

Further ablation on the LA posterior wall added to the PVI is re-
ported to be associated with esophageal thermal injury during RF 
catheter ablation. The usefulness of additional empirical ablation to 
the PVI has not been established for persistent or paroxysmal AF, 
and it should not be performed uniformly from the standpoint of 
preventing complications.

High-power short-duration (HPSD) RF ablation creates shallow, 
wide, and durable lesions during the resistive heating phase and re-
duces collateral tissue damage by shortening the conductive heating 
phase, which can generate a deeper lesion. A randomized controlled 
study showed that esophageal-related complications are rare with 
HPSD RF AF ablation with or without ET monitoring. In my expe-
rience with HPSD RF AF ablation using CF-sensing catheter guided 
by electroanatomical mapping (CARTO) combined with image in-
tegration without ET monitoring in more than 1000 patients, only 
one case had a symptomatic gastric motility disorder post-ablation, 
and the patient recovered 1 week after conservative treatment. To 
achieve a safe and effective HPSD RF ablation, RF applications on 
the LA posterior wall adjacent to the esophagus should be limited to 
a CF <10 g during RF applications with minimal respiratory variabil-
ity in the CF and with an RF application duration of <5 s and inter-
lesion distance of <5 mm.5
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