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Common cardiac arrhythmia
From mechanisms to clinical presentations



Rhythms included in this lecture
• Sinus rhythm, sinus tachycardia


• Atrial fibrillation


• Paroxysmal supraventricular tachycardia


• Premature ventricular complex


• Ventricular tachycardia


• Ventricular fibrillation



Mechanisms of cardiac rhythm

normal and abnormal

Mechanisms of 

rhythm initiation/formation

Mechanisms to

Sustain rhythm

Automaticity : progressive spontaneous depolarization during phase 4 of action potential

• In dedicated pacemaker cells (sinus node, AV junction) → normal or enhanced automaticity. usually influenced by 

autonomic tone.

• In dysfunctional non-pacemaker myocardium → abnormal automaticity; usually related to the extent of myocardial 

injuries


Reentry : A rhythm in which an impulse persists and recirculates 
in a closed loop of excitable tissue, repeatedly re-exciting the 
myocardium. Usually occurs because conduction pathways within 
the loop have differing conduction velocities and refractory periodsTrigger activity : Abnormal (rebound) depolarizations 

that require a preceding depolarization. 

• May occur during repolarization (early afterdepolarization) 

or after repolarization (delayed afterdepolarization).

• Can be single or repetitive

Repetitive trigger activity

sinus กลุ่มcellท่ีสรา้งได้แต่ถูกdriveให้เร็ว
cellปกติท่ีสรา้งไม่ได้ด้นสรา้งได้

mostcommonแต่ไม่ใช่ตวัเร่ิม

sustained
Cesp. delayed after depolarizations



Mechanisms of cardiac rhythm
Automaticity


• Normal/enhanced automaticity

• Abnormal automaticity


Triggered activity

• Early afterdepolarization

• Delay afterdepolarization


Reentry

arrhythmia with increased rate

impulse initiation/formation

impulse conduction

ReboundofAP
ถ้าสูงพอเกิดspikeใหม่ได้



Automaticity of sinus node
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MDP = maximum diastolic potential; DD = diastolic depolarization; ICa2T = T-type voltage-dependent Ca2+ current; ICa2L = L-type voltage-dependent Ca2+ current; 
INCX = sodium-calcium exchange current; IK2 = delayed rectifier potassium current; If = funny current; SERCA = sarco-endoplasmic reticulum ATPase; LCRs = 
local Ca2+ releases
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SA node
Blood supply

• Sinus nodal artery is a branch of the right coronary artery in 

55% to 60% of patients and from the circumflex artery in 40% 
to 45%


• Distention of the artery slows the sinus rate, whereas collapse 
causes an increase in sinus rate


Innervation

• Densely innervated with postganglionic adrenergic and 

cholinergic nerve terminals (threefold greater density of beta-
adrenergic and muscarinic cholinergic receptors than adjacent 
atrial tissue)

SVC RAjunition
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Sinus rhythm

P wave + in I, II, aVF    P wave - in aVR
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Heart rate variation time to time

pulse

temperature(sinus rhythm)

αsympathetictoneตามaction ex.ไอ1หายใจ



Sinus rhythm, sinus rate 68/min

Sinus tachycardia, sinus rate 103/min

Sinus bradycardia, sinus rate 38/min

exคนไข้เดิน1ว่ิง

exคนไข้หลบั

normal : 60-100 bpm



Sinus tachycardia
Automaticity 

from sinus node

Conduct to ventricle 
via AV node

Mechanism of  
rhythm initiation

Sustaining  
mechanism

automaticity

triggered activity

automaticity

triggered activity

reentry

influenced by autonomic nervous system

Physiological causes
Emotion, physical exercise, sexual intercourse, 

pain, pregnancy
Pathological causes

Anxiety, panic attack, anaemia, fever, 
dehydration, infection, malignancies, 

hyperthyroidism, hypoglycaemia, 
pheochromocytoma, Cushing’s disease, 

diabetes mellitus with evidence of autonomic 
dysfunction, pulmonary embolus, myocardial 

infarction, pericarditis, valve disease, 
congestive heart failure, shock

Drugs
Epinephrine, norepinephrine, dopamine, 
dobutamine, atropine, beta-2 adrenergic 

receptor agonists (salbutamol), 
methylxanthines, doxorubicin, daunorubicin, 

beta-blocker withdrawal

Illicit drugs Amphetamines, cocaine, lysergic 
acid diethylamide, psilocybin, ecstasy, crack, 

cocaine
Other

Caffeine, alcohol

ส่วนใหญ่เกิดจากdemandเปล่ียน ต้องหาcause ถ้าแก้HRจะปกติเอง
anxiety1panic1anemiathypovoIemia1stress1drug เลยไม่ค่อยtargetท่ี5Anodeโดยต

(15w physiologic

bpd



Key factors determining the sinus rate

Intrinsic 
SA node 
function

Autonomic 
tone

Effects 
from 

medication
(s) 

Effects 
from 

metabolic 
conditions 

Most of sinus tachycardias are compensatory mechanism

** Manage by remove underlying causes ** don’t target sinus tachycardia **

Discontinue medications with positive inotropic effect

** avoid using medication with negative inotropic effect to directly suppress sinus tachycardia **

Except

- Thyrotoxicosis

- Phychologic/stress

- Inappropriate sinus tachycardia (HCN mutation)

remove underlying causes

ข้อยกเว้นท่ีจะtargetอ้ึงท้ิง
β upregulate sA

ex แป้นเดียวก็Hr

**

Gail's tachycardia our compensations

genetic



Abnormal automaticity
• Diastolic depolarization depends on ICa (not 

If) and less INa


• Slope of depolarization change slightly by 
autonomic tone (via ICaL activation change)


• Rate of firing largely depends on level of 
resting membrane potential change


• ATP depletion : myocardial ischemia, hypoxemia

• Na-K pump blockade : digitalis intoxication, 

hypokalemia

• Other myocardial cell injury


• Calcium channel blockers and beta 
blockers may theoretically effective

-90mV normal resting membrane potential

-40mV depolarization threshold ICa

NautATPase RmpT Natinactivate

autodepolarization
ไม่ค่อยตอบสนองต่อ
sympatnolyticagent
ตอบสนองβblockerแย่
i

ญ่ือนุฐื๋

CalchannellwiOn IOs

RMPM

in automaticity sits pacenaler cell

YPipiananna

sinus



Common arrhythmia from abnormal automaticity

• Ectopic atrial rhythm


• Accelerated junctional rhythm


• Accelerated idioventricular rhythm

Usually benign and mostly treated 
by removing cause(s)

หายไปเอง

P ยนy

reperfusion ischemia 9AIVR

- : NO ATP nWNTnanion i stabilize

curiichi
= triggered activity



Automaticity VT : AIVR

Accelerated idioventricular rhythm : AIVR

rateE7,was reperfusion



Premature atrial and ventricular complexes
Premature atrial complex

Premature ventricular complex

fociปล่อยไปมาก่อนเวลาเป็นคร ัง้คราว



PVC from triggered activity

subthreshold 

triggered activity

subthreshold 
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ECG

Action potential of PVC focus
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mostcommon
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PVC from automaticity (ventricular parasystole)

A

AV

V

fixed PVC to PVC interval

คราวน้ีอยู่ตรงไหนก็ได้และไม่ต้องตามหลงั uncommon

faci ilsoldatase rate voscillos



Medications effectively suppress DADs
• Calcium channel blockers directly block 

ICaT, ICaL current


• Beta blockers reduce ICa indirectly by 
inhibit conversion of ATP → cAMP


• Adenosine inhibit conversion of ATP → 
cAMP, reduce ICa


• Na channel blockers reduce INa, 
decrease intracellular Na, Na can enter 
cell exchange with Ca (exit the cell) via 
Na-Ca exchanger  


• Class Ic also block RyR2 channel, reduce 
SR ICa
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Amiodarone also effective
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Paroxysmal supraventricular tachycardia



Paroxysmal supraventricular tachycardia (PSVT)

“A clinical syndrome characterized by the presence of a regular and rapid 
tachycardia of abrupt onset and termination. These features are characteristic 
of AVNRT or AVRT, and, less frequently, AT. PSVT represents a subset of SVT.”

Supraventricular tachycardia Sinus rhythm

gradual onset and offsetabrupt onset and offset

ESC 2019

nowarmupเพราะไม่ใช่Automaticity mostlyreentry
1

ฏื๊
ned

1terminate

ค่อยแพ้มเลด
yy

No atrivusPrince sustain

: reentry i rate is now arrhythmia rate ww noon
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Subtypes of supraventricular tachycardia
Atrial tachycardias  
• Sinus tachycardia 


• Physiological sinus tachycardia

• Inappropriate sinus tachycardia

• Sinus nodal re-entrant tachycardia 


• Focal AT 

• Multifocal AT 

• Macro-re-entrant atrial tachycardia (MRAT) 


• Cavotricuspid isthmus-dependent MRAT

• Typical atrial flutter, counter-clockwise (common) or 

clockwise (reverse)

• Other cavotricuspid isthmus-dependent MRAT


• Non-cavotricuspid isthmus-dependent MRAT

• RA MRAT

• LA MRAT 


• AF 

AV junctional tachycardias 

• Atrioventricular nodal re-entrant tachycardia 

(AVNRT) 

• Typical

• Atypical 


• Non-re-entrant junctional tachycardia 

• JET (junctional ectopic or focal junctional tachycardia)

• Other non-re-entrant variants 


Atrioventricular re-entrant tachycardia (AVRT)  
• Orthodromic (including PJRT)

• Antidromic (with retrograde conduction through the 

AVN or, rarely, over another pathway)

**

**

**

**

** present as PSVT **

ต่อให้มีAVblock ตวัsustainอยู่ในAVnodearrhythmiaก็ยงัsustain
แค่ไม่ลงไปventricleเฉยๆ

ญืจ๊ะ

ใช้แค่บางส่วนของAVnodeในการsustained

sustain to atrium only

most common Sut



AVNRT

Atrioventricular nodal reentrant tachycardia

Two main AV node entering pathways


• Fast pathway: bypass most of AV nodal 
cells. Faster conduction time, longer 
refractory period.


• Slow pathway: Go through most of AV 
nodal cells. Slower conduction time, but 
shorter refractory period

fast pathway

slow pathway

Tendon of Todaro

SA node

In normal individuals, difference in properties of this two pathways are not significant

นาเร็วrecoverช้า นาต่อเน่ืองไม่ได้

นาช้าrecoverเร็ว



Fast & slow pathway conduction
During sinus rhythm


Impulse entering AV 
node via fast pathway 
reach lower common 
pathway prior to impulse 
from slow pathway 


Impulse from slow 
pathway collides with 
refractory period 
following impulse from 
fast pathway and stop


Only impulse from fast 
pathway past through 
HPB

AV nodal 
region

slow

pathway

fast

pathway

lower 
common 
pathway

to

HPB

to 

right atrium

to 

right atrium

tendon of Todaro

During PAC beat

If PAC occurs at 

critical timing - fast 
pathway is still in 
refractory period 
while slow pathway is  
recovered (slow 
pathway naturally has 
shorter refractory 
period than fast 
pathway), slow 
pathway impulse 
instead reach lower 
common pathway. 

AV nodal 
region

slow

pathway

fast

pathway

lower 
common 
pathway

to

HPB

to 

right atrium

to 

right atrium

tendon of Todaro

on 
refractory 

period

unidirectionalblock
ไฟฟ้ามาไวเกินfastpathway
ยงัติดrefractoryperiod

ลงมาไม่ได้

i RF ตุ๊ทั้งน้ี

slow pathway
Sullion
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Typical AVNRT circuit

If slow pathway impulse following 
the critical PAC manage to reach 
the recovered fast pathway, 
impulse can endlessly go 
retrogradely via fast pathway and 
antegradely via slow pathway.

AV nodal 
region

slow

pathway

fast

pathway

lower 
common 
pathway

to

HPB

to 

right atrium

to 

right atrium
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on 
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slow

pathway

fast
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lower 
common 
pathway

to
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to 

right atrium

to 

right atrium

tendon of Todaro

SustainInitiate
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Typical AVNRT initiation in ECG

Atrium

AV node

Ventricle

PAC

FP SP P P P P P P P P

QRS QRS QRS QRS QRS QRS QRS QRS

P P P

QRS QRS QRS

trigger reentryวนloopเร่ือยๆ
ละ กะ

PRprolonged
fast pathway slow pathway



AVRT

Atrioventricular reciprocating tachycardia

Atrioventricular re-entrant tachycardia  
(AVRT) via left side bypass tract

Atrioventricular re-entrant tachycardia  
(AVRT) via right side bypass tract

P Fedak,et al. Circulation. 2008;117:963–974

Bypass tract location
รอบringmitral1tricuspidvalve

ventricle

ใช้ ทั้งลูก iวงจรใหญ่กว่ามาก

*A

⑤ bypass tract

↑Nation atrium, ventricle inctails Av node

DOA



Wolff-Parkinson-White (WPW) syndrome

Atrioventricular bypass tracts 
(bundle of Kent) are typically 
fast fiber 

• Minimal conduction delay

• No decremental property

• Short refractory period

• Insensitive to CCB or beta blocker

1) short PR 2) wide QRS

3) delta wave

บ่งว่ามีbypasstract
L

0

preexcitationหฺ

"15w by pass tract olwis" (congenital)

bypass tract 1011Wass ventricdo "Preexcitation"

PR segment use
: CVd

-: by passtractInside
T delay nur Al node



Preexcitation (WPW) and AVRT

Atrioventricular re-entrant tachycardia  
(AVRT) via left side bypass tract

Sinus rhythm with preexcitation, 

antegrade conduction via left side bypass tract

WAW:Pbypustru bypastract]wonin lowisin

: normal (wows > wide QMS

WOW AURTsanS InGownwn



Principles of reentry (anatomical reentry)

• Sustainability of reentry 𝝰 TExcitable gap


• ↑ Sustainability ← ↓ refractory period, ↑ circuit distance, 

↓ conduction velocity


• ↓ Sustainability ← ↑ refractory period, ↓ circuit distance, 

↑ conduction velocity

obstacle

excitable gap
Wavefront

Wavetail

T0

T0

T0

T0

T0

T0

Slow conduction zone

TTachycardia cycle = TMax refractory period + TExcitable gap

= TMax refractory period + TExcitable gap
Circuit distance 

Mean conduction velocity

Tachycardia rate = 60000 
TTachycardia cycle

• ↓ Tachycardia rate ← ↓ conduction velocity

(bpm) (milliseconds)

ถ้าทําให้APdurอญืที๊ธึrolonged ย้ืญิต๋ื๊

ยกูอานnationdepolarize

ศัp๋eriod
วงจรใหญ่หวัชนท้ายยาก
ฑู๊นหื๊

หุยท่ี ยิกื์ก้ื๊ทําให้
x.amiodaroneblockหมด

Nat นํา ฑืนํ๊า นําถdางืซั้
ยกเว้นHighdoseVTstorm

sterminate
arrhythmia

Lexcitable gap fan

socion excitable gapd>↑ Conson

p:wi terminate (luw VTGD:CVLinin APDP)

&no utilisinin



Reentry circuit : AVNRT vs AVRT

AV node Bypass tract

Atria

Ventricle

AV node

Slow pathway

Fast pathway

atriu
m

ventric
le

PAC, PVC (tri
gger)

PAC, PVC (tri
gger)Medication to suppress triggers


(beta blockers, calcium channel blockers, class Ic, amiodarone)

to prevent initiation

AV node blocking agents

(beta blockers, calcium channel blockers, adenosine, amiodarone)


to terminate/reduce sustainability

Bypass tract conduction blockade

(class Ic)


to terminate/reduce sustainability

ตอนท้ายๆVTช้าลงจริงแต่ไม่terminate

controltriggerป้องกนัrecurrent

AVRTแม้ลูกจะใหญ่กว่าแต่มีAUnodeเป็นส่วนหน่ึงของวงจร
ก็ยงัblockได้นะ

โมเอฑ่ืฐืน้ี๊แทนได้เหมือนกนั
เพ่ิมจากAVN

block

Natch.progedRF ขบวนยาวข้ึน

·

targetmissus

S

AUNBT

= fast Fiber Pr Na now phase o
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Focal atrial tachycardia
Automaticity 

from any atrial myocardium

Conduct to ventricle 
via AV node

Mechanism of  
rhythm initiation

Sustaining  
mechanism

automaticity

triggered activity

automaticity

triggered activity

reentry
(micro-circuit)

Repetitive triggered activity 
from any atrial myocardium

Micro-reentry circuit 
from any atrial myocardium

ummm

เป็นได้หมดเลย

c
blockAvnodeไม่terminate
เหมือนกนักบัปัญหาท่ี5Anode

210210 atrium only block Al node :thing



Focal AT with 2:1 and 3:2 conduction

A A A A A A

V V

A A A A A A A A A A A A A A A A A A A A A A A A

V V V V V V V V V V V V V V V

Atrial rate is relatively fixed Ventricular rate depends on degree of AV conduction

00
2 P warc: 1 GBS complex
= AVbluck it rhythm Pi terminate

P wave

Pware-Proled 11
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Atrial fibrillation

Conduct to ventricle 
randomly via AV node

Multiple wavelet reentry (multiple functional reentry)
Superimposed of each individual wavelets

Summation of wavelets visible from ECG

Fine AF

Coarse AF



Atrial flutter (2:1 AV conduction)

sawtooth appearance

Regular narrow QRS complex tachycardia



Cavotricuspid isthmus (CTI) : a critical part of atrial flutter circuit

Zachary T. Yoneda, et al. 
'J Am Coll Cardiol EP. 2020 Aug, 6 (8) 989–996

aVF IIIII
(seeing from backward)

V1

AV node and HPB

typical flutter cycle rate 250-350 (300) bpm

Typical ventricular rate (A:V 2:1) 150 bpm

Tricuspid valve

excitable gap

Cavo-tricuspid isthmus

ว่ิง ฒู ญืญื๊๊

most common: recutry or tricuspid value

circuit Pod atrium
Prils Al node

~: Al mode in refractory period Inevitalit



Ventricular rate during atrial tachyarrhythmias

AV 
node

Atrial tachyarrhythmias

(AF, AFL, AT)

Ventricular 
response

• Ventricular response (ventricular rate) during atrial 
tachyarrhythmias (atrial fibrillation, atrial flutter, or atrial 
tachycardia) is determined by AV node refractoriness


• Factors determine AV node refractoriness are 
including 1) intrinsic node function, 2) autonomic tone, 
3) medication effects, and 4) metabolic effectsปัญหาอยู่ข้างบน

แต่ทั้งหมดปล่อยไปไปAvmode



Atrial fibrillation with various ventricular rate
AF, ventricular rate 48 /min

AF, ventricular rate 114 /min

AF, ventricular rate 150 /min

92 Al node refractory period > as ventricular response Pa



Atrial flutter with various AV conduction ratio

4:1

4:1 - 5:1

1:1

AF sustainedarrhymiaไม่ค่อยแนะนําให้ใช้adenosine1ออกฤทธิแ์ค่68sสั้นมาก

ฐฏืฐ๊ \ ใช้พวกน้ี
th

modify AV node



Responses of narrow-complex tachycardias to 
adenosine 

Adenosine  
in regular narrow QRS tachycardia

No effect Gradual slowing  
then reacceleration Sudden termination

Persisting atrial 
tachycardia with 

transient high-grade AV 
block

Inadequate dose/ delivery

High septal VT

Sinus tachycardia

Automatic focal AT

Junctional ectopic 

tachycardia

AVNRT

AVRT


Sinus nodal reentry

Triggered focal AT (DADs)

Atrial flutter

Micro-re-entrant  

focal AT

ใช้ในSVTCAVNRTAVRT เป็นหลกัฐฺ

กระ ทร ด้วย

จ นโนงดุกustac

stline for

was Al node-dependentpiulwide

1: siPuAl node hyperpolarizations

=AVnod-dependent = intrantial arohythmia
tashyarrhythmia

occosasoulles
Twinesiv Al nodeL



Atrial flutter : effect of adenosine rapid injection
งานออกรา้นจะไม่terminate

1 HอHาผยงั อยู่เพราะDE แยู่ใgatrium

ญู๊ งine

4ะ1 4 2 12 2 า
adenosineiwan



Adenosine rapid injection in patients with PSVT
Anodesdependententry JT

ฉีดไปแล้วterminate

ค่อยขอยอบอรรถจกัรยาน
sinusrhythm

Wit AUNRT

now adenosineawans



AF with preexcitation - rapid conduction via bypass tract

Can accelerate into ventricular fibrillation

ให้βblockerไม่ช่วยเพราะมนัว่ิงทางfastfiber
ห้ามใช้9miOdaroneเพราะแม้จะ
blockfastแต่มนัblochslowมากกว่า

V1

Taw slow fiber (wan pacemakers
> develop VF

CAV node)

At as by pass tract Paisa Pritodro Al no de

refractory period and

: Atas ventricle unro: 1: / socolin UP &

uncurow WOW (wide QRS
,

delta ware)

1120: rate low At



Atrial flutter with 1:1 conduction via bypass tract

J. G. Nelson and D. W. Zhu The Journal of Emergency Medicine, Vol. 46, No. 5, pp. e135–e140, 2014



Ventricular rate control during AF/AFL/AT

Pharmacological treatment

AV 
node

Atrial fibrillation

Ventricular 
response

Medications that increase

AV node refractoriness

May involve sympathetic or 
parasympathetic tone 

modification

or by different pathways

Non-pharmacological treatment

Beta blockers, calcium channel blockers, digoxin, amiodarone



Pharmacological targets for rhythm control in AF

SVC

IVC

RUPV LUPV

LLPV

Decrease sustainability / 
terminate rhythm 

↑ refractory period

Inhibit triggers 

Sympathetic blockers

Reduce intracellular calcium

Medication to suppress triggers

(beta blockers, calcium channel blockers, class Ic, amiodarone)


to prevent initiation

Medication to interfere sustainability

(amiodarone, other class III, high-dose class Ic)

o

เหมือนเดิม 1แก้DADS

กา scarเกิดท่ีถ้าCv จะยงัทําให้โอกาสreentry
ะ ฐานตูนหุย ใน
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> I contraction

prevent recurrent
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ischemic



Monomorphic ventricular tachycardia
ไฟฟ้ากระจายจากจุดเดียว

P Wave

↑ wave nic ans complex



Monomorphic ventricular tachycardia

• Monomorphic ventricular tachycardia → electrocardiographic phenotype


• Mechanisms


• Abnormal automaticity (so-called accelerated idioventricular rhythm - AIVR)


• (Repetitive) triggered activity


• Reentry

87MINTA

rate - 100-120

BAD

Twinwwnow scar



VT from triggered activity

triggered triggeredtriggered triggered triggeredtriggered triggered triggeredtriggered triggered triggeredtriggered triggered triggeredtriggered triggered triggeredtriggered triggered triggeredtriggered triggered triggeredtriggered

** mostly idiopathic (monomorphic VT in heart with normal structure)
** common example - RVOT VT

วนloopเร่ือยๆจากCaoverloadจนกว่าCa จะหมด

กระ
o

เกิดในการนําปกติไม่มีฒืdisease

cell wi excess [Ca]i < depolarize noun Canisio: Kah not

sowing UnTou
=PVC = repetitive trigger

right ventricularrutflow trust



RVOT VT
Most common monomorphic VT in structurally normal heart

Mechanism, repetitive trigger (DAD)
Beta blockers, calcium channel blockers, 

amiodarone, class Ic, adenosine

แนะนําให้ดู11 อ่ืนาด้วย

!๋

ex. HP
,

M2 > Oloido structural disease

↓ Ca
?

**



Scar-related ventricular tachycardia

Mechanism of  
rhythm initiation

Sustaining  
mechanism

automaticity

triggered activity

automaticity

triggered activity

reentry

myocardial scar

exit site

Olujimi A. Ajijola, et al. Indian Heart J. 2014 Jan; 66(Suppl 1): S24–S34.

Medication to suppress triggers

(beta blockers, calcium channel blockers, class Ic, amiodarone)


to prevent initiation

Medication to reduce sustainability

amiodarone, lidocaine (ischemic tissue)

VTในstructuraldisease

บนventricle

CLทําได้ทั้ง2แบบถ้าต้องการ prevent รทอrtRFแต่จบัNat
fib แต่ถ้านาง อากูฬื๊ ต้อง imgสู้นุ ไม่ช่วยฐ่ืญู้ญู๊

Pe -blocker bit-ventricular myocardium preceptor d

APD

prolonged APD

Guin

in reentry VT

.: prolonged Ap Iw ischemia
,
tiswto normal



Scar-related ventricular tachycardia

myocardial scar

exit site

Olujimi A. Ajijola, et al. Indian Heart J. 2014 Jan; 66(Suppl 1): S24–S34.

Pharmacological management

Rhythm conversion

Aim → ↑ ventricular tissue refractory period

• Class Ia : procainamide

• Class Ib : Lidocaine

• Class III : amiodarone

Control triggers

Aim → control DAD of at risk foci

• Class Ib : Lidocaine

• Class Ic : flecainide, propafenone → poor clinical 

outcome in RCT ✗

• Class II : beta blockers → precaution in active HF

• Class III : amiodarone

• Class IV : contraindicated in LV dysfunction ✗

Longterm substrate modification

Effective heart failure/cardiomyopathy management

prolongEdRF งสุ่อนูฐ ั๋na

เฉพาะstableHF

suppressmy0 action

Nachannel blocker

terminate reentry

Inerti

Cesp. ischemic tissue)



Scar-related ventricular tachycardia

myocardial scar

exit site

Olujimi A. Ajijola, et al. Indian Heart J. 2014 Jan; 66(Suppl 1): S24–S34.

Non-pharmacological management

Electrical cardioversion ✓
for acute rhythm termination

Ablation to modify scars

(moderate effectiveness)

Defibrillator implantation

depolarize excitable gap nuwn > reentry Puristula

recutry only
**



Polymorphic ventricular tachyarrhythmia

Mechanism of  
rhythm initiation

Sustaining  
mechanism

automaticity

triggered activity

automaticity

triggered activity

reentryDelay afterdepolarization

Early afterdepolarization

S Viskin, et al. Circulation. 2021;144:823–839. 

= Ventricular fibrillation



mechanism for sustain polymorphic VT/ventricular fibrillation

Multiple wavelets → ventricular fibrillation

Functional reentry
-Iwasow myocardium heterogenous , repolarization Pinsonic

insi



Ventricular fibrillation

Polymorphic VT → Ventricular fibrillation (VF)

disorganized 

ventricular contraction

Loss all 

cardiac output

cardiac 

arrest

Electrical therapylss

Interminate 10s



Thank you for your attention


