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가장 가능성이 높은 것은? 

1. Paroxysmal supraventricular tachycardia with aberrant conduction

2. Atrial flutter with aberrant conduction

3. LV fascicular VT

4. Outflow tract VT

5. VT in structural heart disease 



EP study









ER ECG



ECG after DC cardioversion



EP study













During EP study



ECG during EP study





Redo ablation after one month



ICE image during ablation



Good signals during ablation







TTE



20.6.26 ECG





Difficult to introduce an ablation 
catheter into LV 





EP study



Pacemap during EP study
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증례 1.

AVRT with pre-existing RBBB



혈압 120/80 mmHg, 맥박 150 회/분, 호흡 20 회/분, 체온 36.7°C 였다
내원 당시 촬영한 심전도(사진) 이다









2019 ESC guideline for SVT



2019 ESC guideline for SVT

Due to
- Adenosine induced AF in WPW 

syndrome, which can cause VF
- Adenosine producing a coronary 

steal syndrome, which can cause 
VT → VF



RBBB vs. LBBB

V1

V 6

LV free wall origin 이면
V1 positive (RBBB pattern)

RV free wall origin 이면 V1 negative (LBBB pattern)

V2

Septum origin이면 V1 negative (LBBB pattern)



Morphologic criteria for RBBB

SVT

VT

VT

Wellens et al. Am J Med. 1978 Jan;64(1):27-33

RBBB pattern (V1 positive)



RS interval >60ms, R > 30ms

→ Myocardial conduction 을시사

; Notch (Josephson’s sign)

→ scar area 가있다
; V6에서 Q wave 가있다
→ AV node conduction with LBBB 

일때는 septal Q wave가사라진다

Kindwall et al. Am J Cardiol 1988;61:1279-1283

Morphologic criteria for LBBB

LBBB pattern (V1 negative)



Brugada algorithm

Brugada, et al. Circulation 1991;83:1649-1659



New aVR algorithm

Vereckei, et al. Heart rhythm 2008;5:89-98 



New aVR algorithm

Vereckei, et al. Heart rhythm 2008;5:89-98 

In SVT, Initial rapid septal activation → terminal slow activation of blocked ventricle

In VT, Initial slower ventricular activation → terminal slow activation of ventricle



증례 2.

Antidromic AVRT

















VA block via bypass tract



VA block via bypass tract

+ Slow concentric VA conduction 





SVT with aberrancy
pre-existing BBB

AF/AFL with WPW

Ventricular tachycardia

Antidromic AVRT

VS.

AF; atrial fibrillation

AFL; atrial flutter

AVRT; atrioventricular reentrant tachycardia

BBB; bundle branch block

SVT; supraventricular tachycardia

AFL with aberrancy

pre-existing BBB



AF/AFL with WPW

Ventricular tachycardia

VS.

AF; atrial fibrillation

AFL; atrial flutter

AVRT; atrioventricular reentrant tachycardia

BBB; bundle branch block

SVT; supraventricular tachycardia

AFL with aberrancy

pre-existing BBB
Antidromic AVRTSVT with aberrancy

pre-existing BBB



AF/AFL with WPW

Ventricular tachycardia

VS.

AFL with aberrancy

pre-existing BBB

80% cases
;SVT로오진시→ life threatening

20% cases
;VT로오진시→ Overtreatment (제세동기시술)

AF/AFL 환자에서항응고치료를하지않게되어서
stroke 발생가능

Antidromic AVRTSVT with aberrancy
pre-existing BBB



증례 3.

AF in WPW syndrome



1시간 전부터 갑자기 발생한 두근거림을 주소로 응급실로 내원하였다
혈압 110/70 mmHg, 맥박 258 회/분, 호흡 20 회/분, 체온 36.5°C 였다
내원 당시 촬영한 심전도(사진) 이다









Fast Broad Irregular



Adenosine 6mg IV ; Contraindication (ㅜ.ㅜ)



Adenosine 6mg IV → Relatively regular

Block







증례 4.

Flutter 1 to 1 conduction with aberrancy 



1시간 전부터 갑자기 발생한 두근거림을 주소로 응급실로 내원하였다
혈압 120/70 mmHg, 맥박 120 회/분, 호흡 20 회/분, 체온 36.5°C 였다
내원 당시 촬영한 심전도(사진) 이다





혈압 70/40 mmHg, 맥박 234 회/분













V6V1



Sandler et al. Circulation. 1965 Apr;31:551-6



Sandler et al. Circulation. 1965 Apr;31:551-6



• RBBB 심전도 여러장 놓기 (line up) 





Kim et al. Heart Rhythm. 2021;18:181 – 188

RS interval (a) = interval from onset of R wave to nadir of S wave

QRS width (b)

RS / QRS ratio = a/b 



Kim et al. Heart Rhythm. 2021;18:181 – 188

RS interval (a) = interval from onset of R wave to nadir of S wave

QRS width (b)

RS / QRS ratio = a/b 

0.41 >
Sensitivity 97.2%

Specificity 89.7%





0.36

0.44

SVT

fVT

fVT; fascicular VT



증례 5.

Ic flutter in atrial fibrillation 









aVR
V1 V6



RS/QRS ratio in V6
0.38 (<0.41)

V6



Reproduced by EP study → “Simulated tachycardia”

; Atrial overdrive pacing (@clinical tachycardia cycle length)

infusion isoproterenol (1 to 1 AV conduction) 
& IV flecainide (2mg/kg for 10 min)

Simulated Tachycardia



Simulated Tachycardia

Atrial overdrive pacing (@310 ms) with isoproterenol



Atrial overdrive pacing with isoproterenol + flecainide

Simulated Tachycardia



Earliest activation at inferolateral LV

Activation mapping with Carto® system

Sinus rhythm

; earliest at midseptal wall of LV 

Simulated tachycardia

; earliest at posterolateral wall of LV
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응급실대기중발생한 VT



Long QT 이후 Torsades de pointes



모니터링중







Surface ECG (OPD FU 중)



Surface ECG at ER



Surface ECG at ICU



Cardioversion 150 J

Immediate recurrence of VT 



Coronary angiography



VT/VF storm

• Occurrence of three or more episode of VT/VF within 24hr

• Risk should be stratified according to hemodynamic tolerance and co-

morbidity.

• If patients have devices, devices reprogramming (to reduce 

inappropriate shock/self-terminating VT, favor ATP therapies) needed

• Correct underlying problems (Ischemia, E’ disturbances, pro-arrhythmic 

drugs) 

• B-blockers, AADs (Amiodarone IV first, lidocaine in selected patients)



VT/VF storm

• Sedation, if needed intubation with deep sedation

• Mechanical hemodynamic support (IABP, ECMO, LVAD etc.)

• Neuroaxial modulation (thoracic epidural anesthesia, cardiac 

sympathetic denervation)

• Catheter ablation, cardiac transplantation





Surface ECG at ER



CCU 입원 Monitoring 중



Coronary angiography







Surface ECG at ER



Coronary angiography



During PCI





단일채널심전도



단일채널심전도



12 leads 심전도




