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Topics
•

 
Differentiating WCT

•
 

Differentiating VT
•

 
Acute management of specific VTs
–

 
Incessant VT

•
 

VT with structural heart disease
–

 
CAD

•
 

Primary and Secondary SCD prevention
•

 
VT ablation

–
 

Dilated CM
–

 
HCM

–
 

RVCM (ARVD)
–

 
Myocarditis



Topics

•
 

VT without structural heart disease
–

 
Long QT

–
 

Brugada Syndrome
–

 
CPVT

–
 

Short QT
– Early repolarization
–

 
Idiopathic VF



Differentiating Wide Complex 
Tachycardia



מציג
הערות מצגת
Fascicular VT





AV dissociation



Capture and Fusion Beats





Lead aVR  Based Algorithm





New aVR  Algorithm 



VT diagnosis

NPVPPVSpecificitySensitivity

67927389Brugada 
Criteria1

87937597New aVR 
Criteria2

1 Brugada P, et al. Circulation1991

2 Vereckei A, et al. Heart Rhythm 2009



Vi/Vt=0.1/0.3<1 = VT

AV dissociation



Vi/Vt=0.5/0.1=5 > SVT

מציג
הערות מצגת
SVT



Clinical Presentations of Patients with 
Ventricular Arrhythmias
•

 
Asymptomatic individuals with or without electrocardiographic 
abnormalities

•
 

Persons with symptoms potentially attributable to ventricular 
arrhythmias
–

 
Palpitations

–
 

Dyspnea
–

 
Chest pain

–
 

Syncope and presyncope
•

 
Ventricular tachycardia that is hemodynamically stable

•
 

Ventricular tachycardia that is not hemodynamically stable
•

 
Cardiac arrest
–

 
Asystolic (sinus arrest, atrioventricular block)

–
 

Ventricular tachycardia
–

 
Ventricular fibrillation

–
 

Pulseless electrical activity



Acute Management of Specific 
Arrhythmia [ACC/AHA/ESC 2006]
Sustained Monomorphic VT
•

 
Class I 
–

 
Wide-QRS tachycardia should be presumed to be VT if the diagnosis 
is unclear. 

–
 

Direct current cardioversion in patients with hemodynamic 
compromise. 

•
 

Class IIa
–

 
Intravenous procainamide is reasonable for stable patients 

–
 

Intravenous amiodarone is reasonable in patients that are 
hemodynamically unstable, refractory to conversion with 
countershock, or recurrent despite procainamide or other agents.

–
 

Transvenous catheter pace termination can be useful to treat 
patients with VT that is refractory to cardioversion or is frequently 
recurrent despite antiarrhythmic medication



Acute Management of Specific 
Arrhythmia [ACC/AHA/ESC 2006]
Polymorphic VT
•

 
Class I
–

 
Direct-current cardioversion for hemodynamic compromise

–
 

Intravenous beta blockers are useful especially if ischemia is 
suspected or cannot be excluded. 

–
 

Intravenous loading with amiodarone is useful for patients in the 
absence of abnormal repolarization related to congenital or 
acquired LQTS.

–
 

Urgent angiography with a view to revascularization should be 
considered



Acute Management of Specific 
Arrhythmia [ACC/AHA/ESC 2006]
Torsades de Pointes
•

 
Class I
–

 
Withdrawal of any offending drugs and correction of electrolyte 
abnormalities

–
 

Acute and long-term pacing is recommended for patients presenting with 
torsades de pointes due to heart block and symptomatic bradycardia. 

•
 

Class IIa
–

 
Intravenous magnesium sulfate is reasonable for patients who present 
with LQTS. Magnesium is not likely to be effective in patients with a 
normal QT interval.

–
 

Acute and long-term pacing is reasonable for patients who present 
with recurrent pause-dependent torsades de pointes. 

–
 

Beta blockade combined with pacing is reasonable acute therapy for 
patients who present with torsades de pointes and sinus bradycardia. 

–
 

Isoproterenol is reasonable as temporary treatment in acute patients 
who present with recurrent pause-dependent torsades de pointes who 
do not have congenital LQTS.



VT Storm/ Incessant VT
Class I
•

 
Revascularization and beta blockade followed by intravenous 
antiarrythmic drugs such as procainamide or amiodarone are recommended 
for patients with recurrent or incessant polymorphic VT due to acute 
myocardial ischemia. (Level of Evidence: C) 

Class IIa 
•

 
Intravenous amiodarone or procainamide followed by VT ablation can 
be effective in the management of patients with frequently recurring or 
incessant monomorphic VT. (Level of Evidence: B)

Special Considerations:
•

 
ICDs-

 
Interrogation, reprogramming

•
 

Ischemia –
 

IABP, emergency cath,
•

 
Pause dependent-

 
Pacing, Isuprel

•
 

Brugada-
 

Isuprel, Quinidine 



VT and CAD

•
 

“Primary”
 

and “early”
 

VT/VF
–

 
How early is “early”?

–
 

Impact on prognosis?
•

 
VT associated with previous MI scar
–

 
Treatment 

–
 

Risk stratification
–

 
Prevention of SCD



VT in patients with STEMI-
 

Is early 
VT benign? 

Mehta, R. H. et al. JAMA 2009;301:1779-1789.



Antiarrhythmic Drugs
♥

 
Beta Blockers: Effectively suppress ventricular ectopic beats &

 arrhythmias; reduce incidence of SCD
♥

 
Amiodarone: No definite survival benefit; some studies have 
shown reduction in SCD in patients with LV dysfunction especially 
when given in conjunction with BB. 

♥
 

Sotalol: Suppresses ventricular arrhythmias; is more pro-
 arrhythmic than amiodarone, no survival benefit clearly shown

♥
 

Conclusions: Antiarrhythmic drugs (except for BB) should 
not be used as primary therapy of VA and the prevention of 
SCD

Drugs for VT/VF
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VT treatment in post MI patients

Class I
•

 
Treat HF

•
 

Reduce Ischemia
•

 
ICDs
–

 
patients who are survivors of cardiac arrest 
due to ventricular fibrillation or 
hemodynamically unstable sustained VT after 
evaluation to define the cause of the event 
and to exclude any completely reversible 
causes



VT treatment in post MI patients

Class I-
 

cont
•

 
ICDs
–

 
in patients with structural heart disease and 
spontaneous sustained VT, whether 
hemodynamically stable or unstable

–
 

in patients with syncope of undetermined 
origin with clinically relevant, 
hemodynamically significant sustained VT or 
VF induced at electrophysiological study



VT treatment in post MI patients
Class I-

 
cont

•
 

ICDs
–

 
in patients with LVEF less than or equal to 35% 
due to prior MI who are at least 40 days post-MI 
and are in NYHA functional Class II or III

–
 

in patients with LV dysfunction due to prior MI 
who are at least 40 days post-MI, have an LVEF 
less than or equal to 30%, and are in NYHA 
functional Class I. 

–
 

in patients with nonsustained VT due to prior MI, 
LVEF less than or equal to 40%, and inducible VF 
or sustained VT at electrophysiological study





Catheter ablation of VT

•
 

VT mapping
–

 
Pace

–
 

Activation
–

 
Entrainment

•
 

Substrate modification
–

 
Unstable VTs

–
 

3-D voltage mapping



Activation Mapping



Substrate and Pace Mapping





Reddy V et al. N Engl J Med 2007; 357:2657-2665.

SMASH-VT: Clinical end points

End point Ablation 
group (n=64), 
n (%)

Control 
group (n=64), 
n (%)

Hazard ratio 
(95% CI)

ICD events 8 (12) 21 (33) 0.35 (0.15–0.78)
ICD 
shocks

6 (9) 20 (31) 0.27 (0.11–0.67)

ICD storm 4 (6) 12 (19) 0.30 (0.09–1.00)
Death 6 (9) 11 (17) 0.59 (0.22–1.59)



SMASH-VT:
 Survival Free from ICD Therapy  

Reddy V et al. N Engl J Med 2007; 357:2657-2665.



Catheter ablation of VT is 
recommended  
1. for symptomatic sustained monomorphic VT (SMVT), including VT 

terminated by an ICD, that recurs despite antiarrhythmic drug therapy or 
when antiarrhythmic drugs are not tolerated or not desired;

2. for control of incessant SMVT or VT storm that is not due to a transient 
reversible cause;

3. for patients with frequent PVCs, NSVTs, or VT that is presumed to cause 
ventricular dysfunction;

4. for bundle branch reentrant or interfascicular VTs;

5. for recurrent sustained polymorphic VT and VF that is refractory
 

to 
antiarrhythmic therapy when there is a suspected trigger that can be 
targeted for ablation.

EHRA/HRS Expert Consensus on Catheter Ablation of Ventricular Arrhythmias 
2009  



A case

•
 

A previously healthy 35 y.o. man was 
admitted after a collapse at his office. 

•
 

EMS recorded VF that was successfully 
defibrillated into NSR. 

•
 

Due to rapid CPR, he regained full 
consciousness 

•
 

His ECG:   





A case

•
 

A bedside Echo study: mild LV dysfunction
•

 
The next step?

1.
 

Immediate cath
2.

 
IV Amiodarone

3.
 

IV Mg
4.

 
EP consult

•
 

Pt. had nonsignificant CAD, LV function 
normalized 



Differential Dx-
 

VF in a “structurally 
normal”

 
heart

•
 

Primary electrical disease
–

 
Long QT

–
 

Brugada syndrome
–

 
CPVT

–
 

Short QT
–

 
Early repolarization

•
 

Other
–

 
Myocarditis

–
 

ARVD
–

 
Coronary spasm

•
 

Idiopathic VF 



LQT ?



Adrenaline infusion unmasks LQT 
and types it. Shimizu et al JACC 2001, Heart Rhythm 2004



ΔQT>30 ms with Adrenaline 
Infusion Predicts LQT1

Vyas, H. et al. Circulation 2006;113:1385-1392

Sens=93%

Spec=86%

PPV=76%

NPV=96%



Brugada Syndrome

http://circ.ahajournals.org/content/vol106/issue19/images/large/21FF1.jpeg


http://circ.ahajournals.org/content/vol111/issue5/images/large/25FF2.jpeg


Flecainide test 

http://circ.ahajournals.org/content/vol106/issue19/images/large/21FF2.jpeg


http://circ.ahajournals.org/content/vol111/issue5/images/large/25FF8.jpeg


Rosso, R. et al. J Am Coll Cardiol 2008;52:1231-1238

J-Point Elevation and R-Wave Slurring



Systematic Assessment of Patients With 
Unexplained Cardiac Arrest. 
Krahn et al. Heart Rhythm 2009



Diagnosed 35 of 63 Cases







מציג
הערות מצגת
BBR



מציג
הערות מצגת
AF - WPW



TODA RABA

מציג
הערות מצגת
SVT
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