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Mechanisms of arrhythmia



Major arrhythmogenic mechanisms 

Comtois P, et al. Europace. 2005;7(suppl 2):10–20.



Mechanisms of EAD & DAD

Heijman J, et al. Circ Res. 2014;114:1483-1499.



Idiopathic



Idiopathic RVOT arrhythmias
Pharmacology
• -blockers, Adenosine, Ca-channel antagonists, vagal 

maneuvers



Lerman B. Heart Rhythm 
2007;4:973–976

Signal transduction schema for initiation and termination of 
cAMP-mediated triggered activity

AC = adenylyl cyclase; ACh = acetylcholine; ADO = adenosine; A1R= A1-adenosine receptor; β-AR = β-adrenergic receptor; CCB = 
calcium channel blocker; DAD = delayed afterdepolarization; Iti = transient inward current; M2R = muscarinic receptor; NCX = Na+/Ca2+

exchanger; PLB = phospholamban; PKA = protein kinase A; RyR = ryanodine receptor; SR = sarcoplasmic reticulum.



NOGAMI A. PACE 2011 

Idiopathic LV fascicular VT







Myocarditis and arrhythmia

Park H, et al. Circ J. 2014;78(9):2292-301





Spontaneous Ca2+ release in rat neonatal 
myocytes treated with TNF-α

Park H, et al. Int J Cardiol. 2015;182:399-402. 



Ischemic VT



M/55, Gardener, s/p PCI at p-LAD for Ant MI
Palpitation, dyspnea, dizziness for 1 hour

OH CW, # 5941458

HR 188 bpm, Negative concordance, LAD, BP 70/40 mmHg 

 Patent stent, IABP, DC shock (x 25) 



OH CW, # 5941458

 TTE: Akinesia with thinning and scarring at LAD territory, aneurysmal change 
in apex - LVEDD=65mm, LVEF=20%

ECHO & MRI

Q. Exit site ?

1. septum

3. apex

2. lateral
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LGE extent



LGE location and pattern





Fatal VA and SCD according to the LGE & 
Smoking

A. FVA free survival. p=0.02 B. FVA+SCD free survival. p=0.005
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Non-ischemic



Epsilon wave
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Brugada syndrome

Antzelevitch et al. JCE 2001;12:268–72.



Nademanee K, et al. Circulation. 2011;123:1270-1279.
Nademanee et al. Heart Rhythm 2017;14:457-461

The EGMs recorded from RVOT epicardium



Summary

1. Idiopathic VT

• Outflow tract VT는 cAMP-mediated triggered activity가 관여하며, 
다른 이온 채널 구성을 보인다.

• Purkinje cells are important arrhythmic triggers, Initiation and 
Maintenance of VF and PVT.

2. Ischemic VT는 slow conduction을 유발하는 substrate가 관여한다.

3. Non-ischemic VT

• ARVC는 plakoglobin re-distribution, gap junction remodeling, 
apoptosis, inflammation 등이 특징이다.

• Brugada syndrome은 RVOT epicardium EGM 이상과 연관된다.



Thank you for your attention!


