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Anisotropic propagation, anatomical barriers and wavefront curvature
are the mechanisms favoring the recording of complex signals. 

These complex signals have subsequently proved to be key elements for atrial fibrillation.

COMPLEX SIGNALS ARE A REAL PHENOMENON
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WHICH SIGNALS MAY BE 
TARGETED N THE EP LAB ?
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FIRST APPLICATION IN DAILY-LIFE PRACTICE 
FOR ATRIAL FIBRILLATION ABLATION

FIRING FRACTIONATION GRADIENT

-

AF TERMINATION DURING ABLATION : 95% 

« Atrial EGM with very short CL 
< 120 ms averaged

over a 10-s recording period »

« Atrial EGM displaying perturbation of the 
baseline with continuous deflection

over a 10-s recording period »
-
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AF TERMINATION DURING ABLATION : 87% 

FIRING FRACTIONATION GRADIENT

« Discrete atrial EGM with shorter CL 
than the mean LAA  CL »

« Atrial EGM with
continuous electrical activity »

« Atrial EGM with significant offset 
between distal and proximal bipoles

of the mapping catheter »
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FIRING FRACTIONATION GRADIENT

AF TERMINATION DURING ABLATION : 95% 

« Discrete atrial EGM of rapid CL 
shorter than 80% of the mean AF CL 

measured in the LAA »

« Atrial EGM displaying perturbation of 
the baseline with continuous deflection

over a 10-s recording period »

« Atrial EGM with significant offset 
between distal and proximal bipoles

of the mapping catheter »



WHICH NEW CRITERIA WOULD ENSURE EFFICIENT
SELECTION OF ACTIVE SIGNALS ?



ARE ALL THESE SIGNALS ACTIVE ?
MAJOR INFLUENCE OF CYCLE LENGTH

84% of fractionated-EGM occur nearly
simultaneously in all splines, reflecting

a passive activity.

16% of fractionated-EGM display a non-
simultaneous activation compatible with

underlying reentry

FRACTIONATED-EGM ARE 
DETERMINED BY AF-CYCLE LENGTH 

AND PARTLY ASSOCIATED WITH 
PASSIVE PHENOMENA

104 ms
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ARE ALL THESE SIGNALS ACTIVE ?
INFLUENCE OF WAVEFRONT DIRECTION

SINUS RHYTHM

CS PACING

SINUS RHYTHM

CS PACING

Fractionated-EGM location did not match 
between SR and CS pacing at 70 ± 10 % of the sites

Activation maps in SR and CS pacing showed that
wave collision caused 71% of fractionated-EGM

FRACTIONATED-EGM DISTRIBUTION 
HIGHLY DEPENDS ON WAVEFRONT 
DIRECTION AND MOSTLY RESULTS 

FROM WAVES COLLISION
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ARE ALL THESE SIGNALS ACTIVE ?
INFLUENCE OF TISSUE CHARACTERISTICS
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NEW REFINED APPROACHES FOR SUBSTRATE ABLATION
FOCUSED ON LOW-VOLTAGED AREAS
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CUT-OFF VALUE < 0,5 mV
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NEW REFINED APPROACHES FOR SUBSTRATE ABLATION
FOCUSED ON DISPERSION AREAS
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