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Mechanisms of VT: 
Idiopathic, ischemic, non-ischemic



Idiopathic



Idiopathic VT with inferior axis

“Bermuda triangle”
• RVOT (or above)
• Left pulmonary artery
• Sinuses of Valsalva
• LVOT
• Coronary veins (GCV-AIV)
• Anterior epicardium



GARCIA et al. J 
Cardiovasc

Electrophysiol, 
2013;1189-97



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

maneuvers
Would fit with abnormal automaticity



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.



Idiopathic RVOT arrhythmias
Is there a developmental basis?

Fraction of myocytes isolated from RVOT
develop spontaneous EAD

(Calcium dependent)

There is a ring of primary myocardium 
just below the pulmonary valve

(Cx43 negative)

Liang et al Sci China Life Sci 2012Boukens et al Circ Res 2013

Primary “nodal” cells Spontaneous depolarization



Boukens et al. 2015



NOGAMI A. PACE 2011 

Idiopathic LV fascicular VT



Tawara. Jena, Verlag von Gustav Fischer 1906 
M Haissaguerre. Nature review Cardiology, 2016 



• Initiated PVCs 
• Triggered activity from Purkinje system

• Abnormal automaticity

• Initiation and Maintenance of VF and PVT 
• Purkinje system and its surrounding tissue

(Local reentry due to abnormal “gating mechanism”) 

Supposed mechanisms of VF and PVT triggered by 
Purkinje system 















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) 



Sinus Rhythm
HR 73 bpm, PR=244ms

OH CW, # 5941458



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



Recurrent VT, slow HR
OH CW, # 5941458

HR 140 bpm, BP 90/50 mmHg,  Negative concordance, LAD 



ASD

Tricuspid annulus

ASD

LAO





S-QRS= 168ms, PPI-TCL= 11ms S-QRS= 180ms, PPI-TCL= 5ms S-QRS= 224ms, PPI-TCL= 2ms

1 2 3

Q. Site A, B, C ?





OH CW, # 5941458

Q. Amount of myocardium for 
electrical conduction?

septum

apex

lateral







Non-ischemic



Epsilon wave

2007 2010 2016

RVOT VT

ARVD



MRI

Early/Concealed ARVC: minimal/no structural remodeling





The Canonical NFκB
Signaling Pathway

The Canonical NFκB Signaling Pathway 
is Activated by GSK3β





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. 



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



Brugada syndrome
Is there a developmental basis?

The RVOT has a lower safety for cardiac conduction compared to RV



Sarcoidosis



Map pacing



LV

RV

LV

RV

Q. Success site ? 
1) LV septum, 2) RV septum?





Summary

1. Idiopathic VT

• Outflow tract VT는 cAMP-mediated triggered activity가관여하며, 
다른이온채널구성을보인다.

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

2. Ischemic VT는 slow conduction을유발하는 substrate가관여한다.

3. Non-ischemic VT

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

• Brugada syndrome은 RVOT epicardium EGM 이상과연관된다.



Thank you for your attention!


	슬라이드 번호 1
	Idiopathic
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	Ischemic VT
	M/55, Gardener, s/p PCI at p-LAD for Ant MI�Palpitation, dyspnea, dizziness for 1 hour
	Sinus Rhythm
	슬라이드 번호 21
	  Recurrent VT, slow HR
	슬라이드 번호 23
	슬라이드 번호 24
	슬라이드 번호 25
	슬라이드 번호 26
	슬라이드 번호 27
	슬라이드 번호 28
	슬라이드 번호 29
	Non-ischemic
	ARVD
	슬라이드 번호 32
	슬라이드 번호 33
	슬라이드 번호 34
	슬라이드 번호 35
	Myocarditis and arrhythmia
	Spontaneous Ca2+ release in rat neonatal myocytes treated with TNF-α
	Brugada syndrome
	슬라이드 번호 39
	슬라이드 번호 40
	Sarcoidosis
	Map pacing
	슬라이드 번호 43
	슬라이드 번호 44
	슬라이드 번호 45
	슬라이드 번호 46

