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Ventricular Arrhythmias in 
Patients Without Structural 

Heart Disease.
Evaluating Risk.

Sami Viskin.
Tel Aviv Medical Center, Israel.

NASPE, Boston 2001.
Mexico City, Mexico 2002.

Zfat, Israel 2004.
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Ventricular ectopy in clinically healthy adults

PVCs in Holter = 40% - 75%NSVT in Holter = 4%
Kennedy N Engl J Med 1985
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73 asymptomatic healthy subjects.

• Age 40 + 13 years.

• 560 + 50 PVCs/hour, NSVT 26%

• Normal exercise stress te
st.

• 20% had coronary narrowing !

• 50% received beta-blockers !

Follow-up = 6.5 + 2 years

1 (1.3%) sudden death.
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J Am Coll Cardiol 2001
61 patients: right-ventricular extrasystoles (RVOT)

• Age = 44 + 15 years
• Normal ECG
• Normal echocardiogram
• Holter 60–2000 PVCs/hr

• Mean 400 PVCs/hr
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Follow-up 15 + 2 years
• Sudden death = 0
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Frequent PVCs with exercise*

*>10% of QRS per ECG trace

Are exercise induced ventricular arrhythmias 
really benign?

> 6000 men from the Paris Civil Service.
• No clinical evidence of heart disease.
• Normal electrocardiogram.

Submaximal exercise testing.

Jouven, N Engl J Med 2000.
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Age 40 –50 y.
Max rate 160
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Jouven, N Engl J Med 2000.
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No Ischemia,
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Multiple
PVCs

PVCs AND
Ischemia

Jouven, N Engl J Med 2000.

Death
Cardiac death
Sudden death
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Patients with ventricular arrhythmias.

If symptoms do NOT suggest sustained arrhythmias.

If baseline ECG and echocardiogram are normal.

The risk for sudden death should be small, but 
the evidence supporting this statement is limited.

There is NO EVIDENCE to support aggressive 
approach or antiarrhythmic therapy.
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Symptoms ?High-grade 
ventricular 

arrhythmias

Syncope ?

Familial
history ?

Epilepsy ?

Heart disease ?

Echocardiography

Exercise stress 
testing
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E.N.
Female 50 y
Palpitations
Normal echo
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E.N, Female 50 y
Palpitations, normal echo
Maximal exercise test H.R. 172/min

Discharged with beta-blockers. 
Stopped beta-blockers to do a Thallium scan.
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50 years-old 
marathon

runner
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20

Baseline Catheter-induced 
RBBB

Atrial 
pacing 

Unraveling of Epsilon waves

Epsilon
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211 sec

ARVD:Sustained monomorphic VT 260/min
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Polymorphic ventricular 
arrhythmias without 
organic heart disease

Catecholaminergic polymorphic VT

Congenital long QT syndromes

Idiopathic ventricular fibrillation
• with RBBB and ST
• with normal ECG
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Catecholamine-dependent polymorphic VT

• Autosomal dominant: 2 families (33 ±±±± 15 years)
linked to chromosome 1q42-q43.  Swan, JACC 1999

• Age: 8 ±±±± 4 years.
• Male/female = 1.3/1 
• Family history ++
• Stress related symptoms +++

Leenhardt. Circulation 1995.Coumel. Br Heart J 1978.

• RyR2 (the gene responsible for calcium release 
from sarcoplasmic reticulum).  

Priori, Circulation 2000

• CASQ2 (the gene for calsequestrin, the calcium 
reservoir in  sarcoplasmic reticulum).  

Lahat, Circulation 2001
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Catecholamine sensitive polymorphic VT
Rest Exercise

Viskin, Prog Cardiovasc Dis 1998
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Bidirectional tachycardia in 
catecholaminergic VT 
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Sumitomo, Heart 2003
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Evaluation of exercise-induced syncope…
don’t try this at home
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*
Female, age 32. 
Referred for “asymptomatic arrhythmias”
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1mV

*
A

B

Viskin. QT or not QT, that is the question. N Engl J Med 2000
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The long QT syndrome and torsade de pointes
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Viskin. Harrison ONLINE 2000
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Epicardium

Endocardium

M-cells

Antzelevitch, J Am Coll Cardiol 1994

Mid-myocardium
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73% 75%
68%73%

53%

32%

QT measurement, % correct
QTc estimation, % correct

Percentage of physicians with correct answers.
Data from 500 physicians from 5 countries.

Arrhythmia 
specialists

Cardiologists Not 
cardiologists

Datos de Mexico: Dr. Pedro Iturralde, Dra. Laura Rodriguez Chavez.
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Pause-dependent torsade de pointes

Adrenergic-dependent torsade de pointes

Viskin, Heart 2000
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Evidence supporting the importance of 
pause-induced torsade de pointes (TdP).

Viskin, JACC  1996 

15 consecutive patients
with documented TdP

Pause

No pause
93%

62 published published
illustrations  of TdP

Viskin, Heart  2000

Pause

74%

26%

No pause
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36Viskin, Lancet 1999
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Viskin, Lancet 1999
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38... if you think THIS is torsade you need to be on Prozac
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And some time 
later…
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Viskin. When you only live twice. N Engl J Med 1995.
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Viskin, J Cardiovasc Electrophysiol 1997
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Gerberg 22 years-old male with atypical chest pain
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Questionable
Brugada sign
in 3 young men.

?
AB-S
M/22

TuiM
M/31

DVD-I
M/42
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Erysipelas

Erysipelas

Cardiac arrest
VF (at night)
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50

Prevalence of the Brugada sign in 
idiopathic VF and in healthy controls

A
V1

V2
1 sec

1 mV

Major Brugada sign

Idiopathic VF
Control

15%
0 (95% C.I. <0.5%)

Idiopathic VF
Control

5%
1%

Viskin, Heart 2000

Minor Brugada sign
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Prevalence of the Brugada sign (cont.)

Coved pattern: 
the real thing?

0.1 %

Saddle back pattern: 
the common thing?

1 %
Hermida, Am J Cardiol 2000
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23-9-2002 Naharya
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55

1. History: syncope?, epilepsy?, familial history?

2. ECG:
• Repeated traces.
• ECG with high V1-V2.

3. Flecainide test.

5. Electrophysiologic study.

4. Genetic screening.

2. Holter:
• Short-coupled PVCs
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V1-V3
Normal

V1-V3 
high

Normal V1-V2 High V1-V2

Effects of precordial electrode position on Brugada sign
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V1

V2

Sodium channel blockers unmask a Brugada 
sign in patients with the SCN5A mutation

Before flecainide After flecainide

SCN5A 
mutation

Brugada, Circulation 2000
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Drug –induced changes in 12 patients with 
Brugada syndrome (VF) and 10 healthy controls.

Flecainide-induced 
QRS increment

Flecainide-induced 
ST    increment

Brugada Brugada
Control Control

Shimizu, JCE 2000
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Brugada syndrome: Proarrhythmia during drug challenge

Morita, JACC 2003.
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Brugada syndrome: electrophysiologic studies.
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Brugada syndrome: No inducible arrhythmias on quinidine
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62

Role of EPS in Brugada syndrome (Brugada JCE 2003).

1. Percentage of Brugada patients with inducible VF

Presenting with 
cardiac arrest

Presenting with 
syncope

Asymptomatic 
Brugada sign

VF =  81%

VF= 6
1%

VF
35%

2. What is the percentage of healthy individuals who have 
inducible VF ?

Inducible VF with aggressive protocols: At least 9%
Inducible non-sustained polymorphic VT: 45%
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Role of EPS in Brugada syndrome (Brugada JCE 2003).

2. Prognostic value of inducible VF. 
Percentage of patients developing spontaneous VF (follow-up 3 years)

Pres
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g with
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st

54%

7%

Presenting with 
syncope

23%

5%

Presenting with 
no symptoms

12% 3%

Inducible VF
Not inducible
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64

Approach to the asymptomatic patient with 
Brugada sign

*WIGATW = Willing to Go All The Way ?

Asymptomatic 
Brugada sign

WIGATW?
No

Leave him alone. 
(follow-up).

Yes

Flecainide test

Negative

Po
sit

iv
e

EPS

Negative

Positive

ICD
Quinidine
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65Gussak, Cardiology 2000.
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66

I am happy to report that your EKG, 
echo, Holter, CATH and all tests are 
COMPLETELY NORMAL ... 

So... everything is 
OK.... ......except for 
your tendency to have 
CARDIAC ARREST 
once in a while....
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50 year old woman referred for neurological evaluation

Viskin, Prog Cardiovasc Dis 1998.
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C

50 year old woman referred for neurological evaluation

Viskin, Prog Cardiovasc Dis 1998.
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Syncope in idiopathic VF:
Self-terminating polymorphic VT or non-sustained VF 
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71QT= 300 msec, R-R= 760 msec, QTc = 340 msec.

Shukrun Alroi
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