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AV9block'The'most'common'(and'least'studied)'form'of'
torsade'de'pointes.'



Two'cases'of'complete'heart'block'
showing'“unusual'features.”' Wilson'F,'Robinson'C.''

Arch'Intern'Med'1918;21:166.'

In:'Jani,'Schweitzer,'History'of'electrocardiology.'A.N.E.%2006''

MulTple'extrasystoles…the'extrasystoles'were'
not'always'of'the'same'type'and'they'occurred'at'
a'rapid'rate.''



Am'Heart'J'1953;45:4049415'



La tachycardie ventriculaire a deux foyers opposes variables. 

F. Dessertenne. 
Arch Mal Coeur Vaiss 1966;59:263. 
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 6 Patients with torsade during AV block 
8 Patients with uncomplicated AV block 

Complete AV-block with/without torsade. 

Kurita, Am J Cardiol 1992 
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Biventricular hypertrophy and dilatation after AV block. 
Dog studies. 

AV block 
6 weeks 



LQTS'in'AV'block:'The'rabbit'model'[Tsuji,'Circula-on'2002]'
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AV-block with 
Torsade de pointes 

Uncomplicated 
AV-block 

P-Value 

72 ± 16 NS Age 76 ± 11 

77% <0.001 Female 40% 

78% <0.001 CAVB 37% 

1490 ± 480 NS R-R 1540 ± 300 

684 ± 100 <0.001 QT 494 ± 68 

571 ± 73 <0.001 QTc 402 ± 53 

Comparison of patients with AV block complicated by 
torsade de pointes to patients with uncomplicated AV block 

Topilski (Viskin) J Am Coll Cardiol 2007  



T9wave'morphology'defined'according'to'data'from'the'CONGENITAL%LQTS.'

LQT1'(IKs)' LQT2'(IKr)' LQT3'(INa)'

Moss,'Circula-on'1995.'
Zhang,'Circula-on'2000.'



P' P' P' P'

LQT29like'morphology'during'AV'block.'

T1' T1'
T2' T2'

TdP'

No'TdP'

54% 
3% p=0.001'
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Sinus'node'dysfuncTon'

“Bumps9ahead”'



“Bump'sign”'

TdP'

No'TdP'

59% 
18% p=0.001'



From'the'first'extrasystole'to'VF'in'only'15'seconds'!'

Atrial'fibrillaTon'with'average'ventricular'rate'of'42/min'

Bumps Ahead 



Shvilkin (Rosen), Circulation 1998. 

Cardiac memory induced by pacing. 



Cardiac memory from transient LBBB 





Long%QT%syndrome%complica3ng%AV6block:%%
The%proarrhythmic%role%of%cardiac%memory.%%

91 patients with AV-block who have an old ECG: 
 20% = 2:1 AV block 
 80% = complete AV block. 

2:1 AVB CAVB 
44 ± 5 37 ± 8 Heart rate beats/min p=NS 

532 ± 107 QT msec p=0.004 602 ± 87 

452 ± 92 QTc msec p=NS 465 ± 75 

Rosso (Viskin) –Unpublished data 2013  



Changes in QRS-morphology or QRS-axis at the 
time of AV block (in comparison to baseline) 

Rosso (Viskin) –Unpublished data 2013  

All cases 2:1  
AV-block 

Complete �
AV-block 

34% 

11% 

47% 



Change in QRS 
pattern 

No change P-Value 

78 ± 110 NS Age 76 ± 14 

45% NS Female 58% 

684 ± 84 <0.001 QT 561 ± 84 

505 ± 76 <0.001 QTc 440 ± 70 

Comparison of patients with and without changes in QRS 
morphology at the time of AV block 

Rosso (Viskin) –Unpublished data 2013  

1690 ± 390 NS R-R 1670 ±470 

46 ± 80 0.001 ΔQTc 6 ± 74 



Effects'of'changes'in'QRS'morphology'during'AV'block.'

R-R 1520 QT 680 QTc 550 

R-R 1600 QT 640 QTc 506 

R-R 760 QT 400 QTc 459 
A'

B'

C'

50-year-old male.  
Baseline 

2:1 AV block:  
no change in QRS morphology 

Complete AV block:  
QRS change: LBBB!RBBB 



Absence'of'QT'prolongaTon'despite'extreme'bradycardia'
609year'old'male.'Ventricular'rate'28'betas/min'
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Predictors'of'torsade'de'pointes'during'AV'block'

Rosso (Viskin) –Unpublished data 2013  

0 10 20 30 40 50 60 

Female gender (x7) 

Complete AV block (x3) 

Change in QRS (x5) 

Change in QRS and axis (x11) 

Odds ratio (with 95% confidence limits) for torsade de pointes 









So…'how'to'predict'torsade?'
Who'should'get'an'temporary'

pacemaker?'



Conclusions:'Torsade'de'pointes'during'acquired'bradyarrhythmias.'

Heart'rate'and'QRS'are'not'predictors.'
2.'

QT,'QTc,'Tpeak9Tend'are'predictors'

T'wave'morphology'is'important'

3.'

Select'paTents'with'QT'>510'msec.'

Step'1.'

SensiTvity'100%,'PPV=41%.'


