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Vagal and adrenergic AFToo much simple definitionfor a very complex mechanism
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Overall populatio: 495 with paroxysmpts al AF (33%) in 91 patients (6%) a vagal trigger pattern 229 patients (15%) had an adrenergic trigger pattern, 175 patients (12%) amixed trigger pattern



• Anatomical Complexity• Pathophysiological Complexity



Già da alcuni anni, diversi studi hanno mostrato l’importante ruolodel Sistema Nervoso Autonomo nella genesi della fibrillazione atriale.
Gli impulsi nervosi attraverso il SNA convergono verso strutturesuperiori localizzate nel grasso epicardio, definite plessi gangliaricostituiti da gangli autonomici e nervi. Nel cuore umano sono stati benidentificati almeno 7 PG, di cui 4 localizzati attorno all’antro dellevene polmonari

Sherlag BJ Journal of Electrocardiology 2006Jackmann JCE 2009





The role of ganglia as integration centers in regulatingAV node and SA node function

 IRGP seems to be the integration center for the extrinsic ANS to innervate the AV
node as ablation of IRGP completely eliminated the VR slowing response induced
by vagosympathetic stimulation.

 ARGP and IRGP play a selective role in regulating SA and AV nodalfunction, respectively



The role of ARGP and IRGP
GP function as “integration centers”

Modulation of sinus rate byvagosympathetic stimulation.
Modulation of ventricular rate
during atrial fibrillation by

vagosympathetic stimulation.





HFS(high frequency stimulation)

Acetylcholine

 shortening of atrial and PV sleeverefractoriness Triggering/Ca-related of PVs firing

Atrial fibrillation



Vagal and Sympathetic effectShortened Action Potential (AP)

Sympathetic effect

Vagal effect without spatial dispersion of refractoriness,



Vagal and Sympathetic effectShortened Action Potential (AP)

Vagal effect with spatial dispersion of refractoriness,





………..the adrenergically-mediatedparoxysmal AF terminates spontaneously andthe vagally- mediated paroxysmal AF tends tobe maintained………



VAGAL and ADRENERGIC AFEffect of circadian day variations
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Why a selective approach?
Experimental data



High frequency stimulation at LIPV and AFinduction after AV Block



ConclusionRF catheter ablation of selected atrial sites in which high-frequency stimulation inducedvagal reflexes may prevent AF recurrences in selected patients with apparentlyvagal-induced paroxysmal AF. ? Selective AFablation (epi-endo) in 10 pts



Why the reduced effectiveness of selective approachThe octopus Hypotesis?
HFS of octopus head may triggerlocal release of a gradient ofexcessive amounts ofneurotransmitters andsubsequently initiate AF
 HFS assons/tentacles candetermines a retrogradeactivation of GP at distance, canprovide an interestingexplanation for the discrepancybetween the sites of vagalresponse (which are also thesites of radiofrequency ablation)and real location of GP.

J Cardiovasc Electrophysiol, Vol. 18, pp. 83-90, January 2007



Risposta vagale evocata in 100 pzsu 297 sottoposti ad isolamentodelle vene polmonari. Il 34% di talipz presentò una percentuale del99% di libertà da recidive di FA adun follow up di 12 mesi

Pappone et al. Circulation 2004;109:327–334.

Anatomic Approachcardioneuroablationis in left atrium is all we need?



Anatomic Approachcardioneuroablationis in left atrium is all we need?

J Am Cardiol2008;102:330–334



Biatrial approach



Selective GP ablationdirected by high-frequency stimulationdoes not eliminateparoxysmal AF in themajority of patients. Ananatomic approach forregional ablation at thesites of GP confers betterresults.



The rationale of cardioneuroablation in the right atriumThe anatomy

A large number of ganglia is placed in theposterior wall of RA



SVC-aorta-GP in AF initiated by rapid firing fromthe SVC.HFS of this anatomical structure slowed sinusrate and/or atrioventricular conduction anddetermined more significant shortening of ERPand a greater increase in window of vulnerabilityat the SVC than other sites

The rationale of cardioneuroablation in the right atriumEletrophysiology

*



Role of ARGP, IRGPThird fat pad



Gaita, et al. Circulation. 1998;97:2136-2145.

The septal line can beeffective in patients withvagal paroxysmal AF,particularly when theseptum presented“disorganized” electricactivity (a normal activity ishowed at level of Lateralwall)

Role of RAPosteriorSeptum





Ganglionated subplexus (GsP) are delineated indistinct colors:❑ blue, ventral right atrial GsP (VRAsGP);❑ green, ventral left atrial GsP (VRAsGP);❑ magenta, right coronary GsP (RCsGP);❑ brown, left coronary GsP (LCsGP);❑ red, left dorsal (LDsGP);❑ orange, middle dorsal GsP(MDsGP);❑ pink, dorsal right atrial GsP (DRAsGP).

…the dorsal right atrial GsP occupies mainly the dorsal superior right atrial region, the dorsal side of theroot of the superior vena cava, and the region over the interatrial septum.

RA GPs and LA GPs interconnections



Circ Arrhythm Electrophysiol. 2012;5:22-31.



Anatomic approach

Selective approach

Ablation was performed until atrial electric activity wassignificantly reduced (peak to peak bipolar electrogram
􏰃 0.05 mV) and vagal reflex diseappered

Rectangular electric stimuli weredelivered at a frequency of 20 Hz,amplitude of 12 V increasing to 15 V inthe case of no vagal reflex evoked, andpulse duration of 10 ms (StimulatorTECS II, Medico, Italy).



CFAEs ablation as target ofcardioneuroablation?

……we observed CFAEs aroundeach positive vagal site theposteroseptal region, particularlythe posteroseptal space, showedthe greatest prevalence of suchelectrograms. GP ablationdetermined in 33 of the 34patients studied thedisappearance or the significantreduction of CFAEs.







J Am Coll Cardiol 2007;50:1324–31 .

Incidence of vagal responseduring AF ablation



Effectiveness RF cardiac GP ablation on thebasis of reinnervation

Not Reinnevation Reinnevation





Syncope and AF
Syncope

AF



Vaso-Vagal syncope induced AF



Interval of AFduration10 s-25 h

❑ Adenergic AF
❑ Thromboembolic risk
❑ Role of AF of SUDEP



ECG patterns

Dysfunction of theautonomic nervoussystem

Postictal cerebraldysfunction
Respiratory mechanismHypoxemia

Brady arrhythmiasVT, AFLong QT syndromeShort QT syndrome SUDEP



CENTRAL IMAGERebecchi at al. Journal of Arrhtymia. 2021


