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Fisher VJ, Lee RJ, Christianson LC, Kavaler
F. J Appl Physiol. 1966; 21: 1119-21 
Production of chronic atrioventricular 
block in dogs without thoracotomy

Early non-thoracotomy approaches for 
induction of total av-block

Babotai I, Brownlee R.  
Cardiovasc Res. 1971; 5: 416-8. 
Experimental atrioventricular 
block without thoracotomy: a 
new instrument (injection of 
formalin)

Turina M, Babotai I, Wegmann W. 
Production of chronic atrioventricular 
block in dogs without thoractomy. 
Cardiovasc Res. 1968; 2: 389-93

Steiner C, Kovalik AT. J Appl Physiol. 
1968; 25: 631-2 A simple technique
for production of chronic complete 
heart block in dogs
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His

Turina M, Babotia I, Wegmann W. 
Cardiovasc Res. 1968;2: 389-93
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The French experience

From deliberate production of av-
block in 1967

….  to un-deliberate His bundle 
ablation in 1979
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From: Cardiovasc Res. 1968;2: 389-93 … deliberate His bundle ablation
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… un-deliberate His bundle ablation

History of Ablation



History of Ablation





Gonzalez R, Scheinman M, Margaretten W, Rubinstein M. 
Am J Physiol, Heart Circ Physiol 1981; 241: 283-7
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Other energy sources –

the solution to the disadvantages of direct 
current ablation?



Symposium on surgical treatment of 
arrhythmias, 
Tokyo 1977

Transvenous Electrocautery of 
Atrioventricular Connection Guided 

by the His Electrogram

Toshio Mitsui, M.D., 
Hiroshi Ijima, M.D.,

Kenji Okamura, M.D., 
Motokazu Hori, M.D.

Jpn Circ J. 1978; 42: 313-8
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microtransection of the His bundle with a 
pervenous laser catheter in a live dog

Narula OS, Bharati S, Chan MC, Embi AA, Lev M.

Am J Cardiol 1984; 54: 186-92

Microtransection of the His bundle with laser 
radiation through a pervenous catheter: 

correlation of histologic and electrophysiologic data
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Düsseldorf, 1983-84

2006

Aleksandras Laucevicius, 
Vilnius, Lithuania
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Frank I Marcus. 
The use of radiofrequency energy for intracardiac ablation: 

Historical persepctives and results of experiments in animals, 
pp. 213-9. 

In:  Nonpharmacological Therapy of Tachyarrhythmias, 
eds. G.Breithardt, M. Borggrefe, D.P. Zipes, 1987. Futura 

Publishing Company,in., Mount Kisco, N.Y.
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Huang SK, Bharati S, Graham AR, Lev M, Marcus FI, Odell RC.
JACC 1987;9: 349-58

Closed chest catheter desiccation of the atrioventricular 
junction using radiofrequency energy –

a new method of catheter ablation
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Lavergne T, Guize L, Le Heuzey JY, Carcone P, Geslin J, 
Cousin MT.

Closed-chest atrioventricular junction ablation by high-frequency 
energy transcatheter desiccation.

Lancet 1986; 2(8511): 858-859
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Borggrefe et al, J Am Coll Cardiol 1987; 10:576-582
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Borggrefe et al, J Am Coll Cardiol 1987; 10:576-582
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Borggrefe et al, J Am Coll Cardiol 1987; 10:576-582
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Borggrefe et al, J Am Coll Cardiol 1987; 10:576-582



RF ablation of accessory pathways
History of Ablation

Hindricks et al, J Am Coll Cardiol 1995; 25: 444-451



RF ablation of accessory pathways

Anderson R, Becker A

in The Heart, Structure 
in Health and Disease, 

Gower Medical 
Publishing, 1991

History of Ablation



Ho, Circulation 2008; 117: 1502-1504

Histological section stained 
with Masson’s trichrome

tissue
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Subthreshold stimulation 



History of Ablation
Subthreshold stimulation 



M. Borggrefe and Yen  Ho,  in preparation

RF ablation of accessory pathways
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I

II

III
aVR
aVL

aVF

V1
V2

V3
V4

V5

V6

Patient 5

M/31
 Aborted SCD
 No FH of      

syncope/SCD

WPW syndrome

C,J 74705
Eckardt et al, Pace 2001;224: 1423ff
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V1

V2

V3

Patient 5

M/31
 Aborted SCD
 No FH of
syncpe/SCD
WPW syndrome

Transient Brug. sign
Inducible VF
ICD

60mg ajmaline
C,J 74705

Eckardt et al, Pace 2001;224: 1423ff 



Mannheim-Münster-Turino
Supraventricular Tachycardias in BBS

History of Ablation

AF/Afla AVNRT WPW EAT
13 8 2 3

n = 26   (23 %)

n = 115



Catheter ablation
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Ablation of AVNRT
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Ablation of atrial fibrillation

Haïssaguerre et al, N Engl J Med 1998; 339: 656-666
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Ablation of AF

 Right atrial lesions 60%
(Schwartz, Haïssaguerre, Gaita)

 Complete right/ left atrial lesions 0–20%
(Kuck)

 Pulmonary vein isolation 60-70%*
(Haïssaguerre)

 Ablation of left posterior wall 60-85%
(Pappone)

History Acute success rate

History of Ablation

*40% Re-Ablation



Ablation of ventricular tachyarrhythmias

Hartzler 1983
Fontaine 1984 „Fulguration“
Borggrefe 1996 Radiofrequency energy

History of Ablation

Ablation of multiple VT‘s
unstable VT‘s 

Ablation of VF Haïssaguerre 2002



Mapping and Ablation of idiopathic VF

Haïssaguerre et al, Circulation, 2002; 106: 962-967
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