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1) APC 2) VPC 3) Both 4) None of them
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“Physiologic delay in the His-Purkinje system”
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a : Normal
b: RBBB

c : Bifascicular block (RBBB+LAFB)
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F/65, No Sx.
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1) Aberrant conduction 2) Concealed conduction 3) Non-conduction



v V0 v L

VPC VPC VPC

Concealed reterograde conduction of a ventricular premature beats
delayed AV conduction (prolong PR interval)
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Speed 25 mmysac

Umix 10.00 mavni/

Chast: 10.00 mminV

60~0.05-150 Kz
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LVOT — Right coronary cusp
LVOT — Non-coronary cusp
RVOT — septum

RVOT — free wall
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TABLE 23-1 Estimation Indexes of Right Ventricular Outflow Tract Ventricular Tachycardia Origins by 12-Lead ECG*

Anterior Versus Posterior: QRS Duration, Leads Il and Il R Wave Pattern

QRS duration >140 msec <140 msec Rrorrrin Il and Il Rinlland Il
Free wall side 7 1 0 8
"Septal” 6 21 5 22

Left Versus Right: Leads aVR and aVL QS Wave Amplitude, Lead | Polarity

QS amplitude aVR < aVvL aVR=aVL Lead | negative Lead | positive
Left side 18 5 20 3
Right side 2 10 3 9
Superior Versus Inferior: Leads V,; and V, Initial r Wave Amplitude

V,andV, High r* Low rt

Proximal side below pulmonic valve 14 8

Distal side below pulmonic valve 4 9

LVOT Versus RVOT: Lead V; R/S Ratio

Vs R/S=1 R/S<1

LVOT side 4 1

RVOT side 6 29

*High r means initial r wave amplitude greater than 0.2 mV in both leads.

fLow r means r wave amplitude less than 0.2 mV in one or both leads.

LVOT = left ventricular outflow region; RVOT = right ventricular outflow tract.

From Kottkamp H, Chen X, Hindricks G, et al: Idiopathic left ventricular tachycardia: new insights into electrophysiological characteristics and radiofrequency catheter ablation, Pacing Clin
Electrophysiol 18:1285, 1995.
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RVOT, mid septum
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F/44, previously healthy

C/C; chest discomfort

F/Hx : 2 XIS0CHO| MIZ ApQt

P/1: UrosepsisZ EtH 2l LX|E & BP X2 ML
V/S : 87/65-88bpm-37.8°C

WBC : 14160(83%)
AST / ALT : 54/59
CK/CK-MB/TnT : 280/31/0.781




After 1hour, with chest discomfort °E1| 4 1
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@ STEMI @ Myoperlcardltls
3 Stress CMP @ I don’'t know




SUH SEON JA SANGGYE PAIK M5Sc Mi14 % SUH SEON JA SANGGYE PAIK M5Sc
1082860, Age: 65 05/01/2018 16:14:43 USR Cardiac4 Ti1S:0.4 1082860, Age: 65 05/01/2018 16:17:13 USR Cardiact
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F/18, previously healthy

C/C; abdominal pain, vomiting

GI OPD L& O|= R/O AGEZ ER refer
V/S : 75/41-83bpm-36°C

WBC : 6,540 (61%)

AST/ALT : 258/102

Bun/Cr : 54.7/1.22

CK/CK-MB/TnI : 1069/21.32/46.52
BNP : 780



Next step ?
@ DC cardioversion @ Defibrillation
3 IV amiodarone @ I don’'t know
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YANG MIN YEONG SANGGYE PAIK M5S
1825847, Age: 18 03/12/2014 12:34:18 USR CardiacV

YANG MIN YEONG SANGGYE PAIK M5S Mi 1.1
1825847, Age: 18 03/12/2014 12:32:49 USR CardiacV T1S:0.7
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After cardiac transplantation
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72/F, syncope S8l 5

- h/o NSTEMI, s/p PCl to LAD and RCA (6MA) with normal LV function (EF 55%)
- PAF on sotalol

- Underlying CKD, recent worsening (Cr 2.6 -> 3.99)




Holter
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2) Add bisoprolol

3) Sotalol 2 Amiodarone
4) d/c Sotalol

5) ICD implantation



Long QT, Torsade de Pointes
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Sotalol

+40

-80

« Class lll anti-arrhythmic agent (K channel blocker)
« Beta-blocker action
« Excreted mainly by the kidney, may require renal dosing

Triggered
EAD beat

Action potential prolonging drug + reduced K* levels + slow rate

? 'Na & INa/Ca
-

] y

K1




Drug-induced Long QT
Syndrome

K channel blocker (sotalol, amiodarone),
erythromycin, antihistamine agents, etc.

Treatment
Magnesium sulfate (1 to 2 g IV bolus)
Discontinue the implicated drug

Overdrive pacing
Isoproterenol, Atropine
Serum K* - the high normal range (4.5 to 5 mEqg/L)



Miscalculated QTc interval S 5

Rate 58 SINUS RHYTHM normal P axis, V-rate 50-99

PR 156 CONSIDER ANTEROSEPTAL INFARCT Q >30mS, V1 V2

QRS4 0 BORDERLINE REPOLARIZATION ABNORMALITY ST dep & abnormal T

G =
AXes Fac: ECG(01)

P 42

QRS -8

T 177 Unconfirmed Diagnosis

-ABNORMAL ECG -

A

372ms??’
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BP 110/75, HR 177bpm
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IV adenosine 6mg injection EE:“ 6
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23) 718 7Hs Y Y TEe?

1) AVNRT

2) AVRT

3) Atrial flutter

4) Atrial fibrillation

5) Ventricular tachycardia






AP localization from p wave
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AP localization from p wave

V1 pseudo r' or
I, i, AVF pseudo S
|
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Yes NO
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| T Ablation of AP
d-RP
»20 | |=<20
ms ms
l 3\ ; !
AVNRT| (RPS| | 1 p LL m|msmsmm=
post. | [LPS
34 21/24 1516 2528 1012 4/5 34 12114 1415
(TE%) (7.5 (83.8%) (B9.3%)  (B3.3%) {B07%G) (7T5%)  (B5.TM)  (B3.3%)

J Am Coll Cardiol 1997:29:394-402
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1. Typical atrioventricular nodal reentrant
tachycardia

2. Atypical atrioventricular nodal reentrant
tachycardia

3. Atrioventricular reentrant tachycardia
Sinus tachycardia
5. Atrial tachycardia

>
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0.5 - 100 Hz, AC 60 Hz 25 mm/sec 10 mm/mV 4 by 2.5s + 1 rhythm Id RE1002 CIS Receiver v3.0.10.2



Atrial echo In typical AVNRT
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=t 8
L+/59 palpitation, visit ER

» Palpitation, chest pain for 3 hrs
* Phx; HTN, DM for 7 yrs
« V/S; 112/68-160-18-36.5°C



St 8

Initial ECG at ER




XICHO? St 8

. Ventricular tachycardia
. AT with aberration

. Antidromic tachycardia in WPW
syndrome

. SVT with underlying bundle branch block
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Orthodrmic VS. antidromic tachycardia

Orthodromic Antidromic
Narrow Tachycardia Wide Tachycardia

BUNDLE

BUNDLE

BUNDLE
BRANCHES

BUNDLE
BRANCHES

Ventricle

Ventricle

V1

1 NN A AL A
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1111 AV



X =

« AVRT: similar fashion as those with PSVT

« Beta-blocker, diltiazem, verapamil
« Procainamide, flecainide

 Treatment of antidromic AVRT, AF

» Class IC AAD: flecainide, propafenone, class IA:
pbroc?ic?amide, class III: dofetilide, amiodarone,
ibutilide

« Contraindication: AV nodal blocker (b-blocker, digoxin,
verapamil)

e Catheter ablation should be considered as first line
therapy (Class )
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 TMT: negative TMT
 TTE:

1. Normal size of cardiac chambers with good
global LV systolic function.

2. Impaired LV relaxation.
3. No RWMAs.
4., Trivial TR(PG=23mmHQ).
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1. Fusion beat

2. Capture beat

3. AV dissociation

4. Left anterior fascicular block
5. Aberrant conduction



After verapami
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L A

Premature ventricular conduction
Premature atrial conduction
Non-sustained atrial tachycardia
Ventricular tachycardia

Sinus rhythm with aberrancy (RBBB)
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Plate 1

Abl uni

Lv 19,20

LV 17,18

LV 15,16 R

LV 13,14
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LV 9,10

v 7,8

LV 5,6

LV 3,4
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slow conduction ‘ﬂ aarliast PP

S—
b i Left ventricle

-

20 em

=% Conduction in the reentrant circuit
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M/70, no symptom, during CTXx
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1) Sinus bradycardia 2) APC, bigeminy
3) 2:1 AV block 4) Junctional rhythm



Non-conducted APC

“"blocked in AVN"
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Doppler study: Mitral E/A

fb!»a #8k= + Vel 84.4 cm/s
cm

- PG 3 mmHg
% % ;2 Vel 62.4 chst
P Med = MV Decel Time 243 ms
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100mm/s

36bpm
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3M e =Xttt (trifascicular block)

AlAL LY M E 2 37}EF (right bundle branch, left anterior fascicle, left
posterior fascicle) 25 2t 22 S 2G| MEFOIE Lo 71 AE|

— &t X}EE: complete AV block
— Bt Kjgk

Bifascicular block + 1St AVB (most common)
Bifascicular block + 2"d AVB

RBBB + alternating LAFB/LPFB

Alternating RBBB and LBBB
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20/F, palpitation
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(AVRT = atrioventricular reentrant tachycardia, AP = accessory pathway)

1) Antidromic AVRT using Rt AP
2) Antidromic AVRT using Lt AP
3) Orthodromic AVRT using Rt AP

4) Orthodromic AVRT using Lt AP
5) AVNRT w/ innocent Rt AP



Coumel’s Law

AVRT without BBB AVRT with contralateral BBB
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Coumel’s Law

AVRT without BBB AVRT with ipsilateral BBB




Localization of Accessory pathway
Milstein’s algorithm

Q or isoelectric A in leads |, aVL, or v6

/ N

YES NO

LBBB * Q or isoelectric A in two of Il, lll, AVF
[ \
YES NO / \
l l YES NO
RAS LL / \
Rs or RS in .
V1,V2, or V3 LBBB
| \ ] \
YES NO YES NO
PS RL QRS axis Rs orRS in
>+ 30° V1 or V2

| | | \
YES NO YES NO

* + QRS2 90 msec in lead | ‘l l l 3l

andrS in V1 and V2 RAS RL LL Undetermined



Localization of Accessory pathway
Milstein’s algorithm

Q or isoelectric A in leads |, aVL, or v6 Lo aVL V6

YES NO

/ \

LBBB * Q or isoelectric A in two of II, lll, AVF w T
] 7 N M Vil B
YES Nno -/ \ | |

YES NO

g / N

Rs or RS in . v |
V1,V2,0r V3 LBBB ﬁ
I { T { !
YjES Ni) YjES N(i) |

PS RL QRS axis Rs or RS in
>+ 30° V1 or V2

| | \
YES NO YES NO

* + QRS2 90 msec in lead | l l 3l

and rS in V1 and V2 @ RL LL Undetermined




During tachy; earliest A @HIS (RAS)
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After RFCA @RAS Sl 14
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F/63, Chest pain

I :aVH :V 1 :V4 . tf/ll ﬂ
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F/63, Chest pain, reverse

l avRi V1 V4
I I I I I ’

TEY HYEQE?
1) RCA 29|58 2) RCA 295 3) LCX 29IE 4) LCX Y%



=i 15-1
Coronary angiography (CAG)
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Echocardiography




M/46, Chest pain
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M/46, Chest pain reverse
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Coronary angiography (CAG)
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V4R leads

/
RV infarction. ST-segment elevation
-1 mm and positive
pRCA . T wave
occlusion
No RV No ST-segment
. . elevation and positive
, infarction T wave
! dRCA
\ occlusion
“ LCX occlusion ST-segment depression
{ =1 mm and negative
| T wave
/
.‘
|
| o
| e
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1) O|&r 12, 2|2l f/u 2) Proximal LAD O|4f, routine CAG
3) Proximal LAD O|4, emergency CAG  4) Distal LAD 0|4, routine CAD
5) Left main 0|4, emergency CAG
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Wellens syndrome W|kEM

Represents critical stenosis of the LAD

Not necessarily STEMI equivalent but will require PCI in the next 24-
48hr

12-Lead ECG findings

— Deeply-inverted or biphasic T waves in V2-3

— Isoelectric or minimally-elevated ST segment (<1 mm)
— Absent precordial Q waves with preserved R waves

Two T wave characteristics:
— Type A: Biphasic pattern - 25% - Biphasic T-waves (initial + deflection
and terminal - deflection)

— Type B: Inversion pattern - 75% - Deeply inverted and symmetric T-
waves
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RAO 20°, Caudal 20°
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A 57-year-old lady with palpitation Sdl 18
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Next step ?
@ Anxiolytics @ Adenosine IV
3 DC cardioversion @ Short term OPD F/U



A 57-year-old lady with palpitations
During iv injection of adenosine

¥

Adenosine 6mg iv [V Y YYY W\T\NWW‘W\NWWWWW M\[WWW



A 57-year-old lady with palpitations (2)

e e

000000



= 19
M/49 Aborted SCD due to VF
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Cardiac MRI

Reading: RV myocardiumO| extensive transmural fatty
replacement?7} £|0{ S



23) 7h 7Hs 4 9l T2

1) Brugada syndrome
2) Long QT syndrome
3) Arrhythmogenic RV dysplasia
4) Hypertrophic cardiomyopathy



ARVD (Arrhythmogenic RV dysplasia)

Epsilon wave in V1
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/71 nausea, visit ER

. MEMo= o2 X|E
« Z|20| digoxin 0.25mgZ& F7}g.



Digoxin level 4.0ng/ml S 20
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Digoxin toxicity

GI, nausea, vomiting, anorexia, diarrhea

Visual; blurred vision, yellow/green
discolouration

Chest; palpitation, syncope, dyspnea

CNS:; confusion, dizziness, delirium,
fatigue



ECG finding

Frequent PVCs, SVT
Sinus bradycardia, slow AF
AV block, prolonged PR interval

Downsloping ST depression, J point
depression

Flattened, inverted, biphasic T wave (U
wave)

Shortened QT interval




