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L’oreillette vue par l’électrophysiologiste"

•  L’anatomie"
•  L’éléctrophysiologie (signaux électriques)"
•  Autres (système nerveux)"



Epaisseur des parois de l’OG"
•  Latéral: 2,5 – 4,9 mm"
•  Antérieur: 1,5-4,8 mm"
Très fin au niveau du vestibule"
•  Postérieur: 2,5-5,3 mm "

Ho SY et al. Circ Arrhythmia and Electrophysiol 2012, 5: 220.!



Le sinus coronaire, le ligament de Marshall"



Les veines pulmonaires et la structure musculaire de 
l’OG (1)"

•  4 VP: 74%"
•  5 VP: 17%"
•  3 VP: 9 %"



La structure musculaire de l’oreillette gauche "



La jonction entre les veines gauches et l’auricule (1)"



La jonction entre les veines gauches et l’auricule (2)"



CARTO, vue postérieure de l’OG"



Fusion (CARTO Merge) = CARTO + Scanner (1)"

+ 



Fusion (CARTO Merge) = CARTO + Scanner (2)"



Carte et scanner avec une vue ouverte"



Double carte OD – OG et sinus coronaire"



Double vue carte OD – OG. Vue du septum inter-
auriculaire"



Le septum inter-auriculaire"



Echographie intra-cardiaque"



La relation entre l’œsophage et l’OG"



 
Déconnexion des veines pulmonaires  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Déconnexion du sinus coronaire!
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Ablation de potentiels fragmentés"



Les « rotors »: un mécanisme de la FA!

Jalife J et al. ardiovasc Res 2002;54(2):204-16.!



Etude CONFIRM 
Deux « basket » intra-cardiaques de 64 électrodes"

mias using implanted continuous electrocardiography
(ECG) monitors whenever possible, using Reveal XT
(Medtronic, Minneapolis, Minnesota) after its U.S. ap-

proval in 2009 (Fig. 1B), or clinically indicated pacemaker/
defibrillators with AF detection algorithms. Continuous
monitors were interrogated at scheduled visits and at in-

Figure 1 Computational Mapping of “Electrical Rotor” During Atrial Fibrillation

(A) Electrocardiogram (ECG) and intracardiac signals in an 85-year-old man during paroxysmal atrial fibrillation (AF). (B) Fluoroscopy shows a 64-pole catheter in each
atrium, an implanted continuous electrocardiography (ECG) monitor, diagnostic catheters in the coronary sinus and left atrium, and an esophageal temperature probe at
the inferior left atrium. (C) Left atrial rotor during AF, showing clockwise revolution (coded red to blue based on activation time scale) around a precessing center for 3
cycles (AF1 to AF3; Online Video 1). The right atrium depicts the superior and inferior vena cavae above and below, and lateral and medial tricuspid annuli at left and
right. The left atrium depicts superior and inferior mitral annuli above and below, and pulmonary vein pairs. Electrodes are labeled A to H (Online Video 1). The right
atrium depicts the superior and inferior vena cavae above and below, and lateral and medial tricuspid annuli at left and right. The left atrium depicts superior and inferior
mitral annuli above and below, and pulmonary vein pairs. Electrodes are labeled A to H1 to 8, respectively. (D) Computationally processed and filtered intracardiac sig-
nals show sequential activation over the rotor path for cycles AF1 to AF3 (arrowed). The focal impulse and rotor modulation (FIRM) ablation at this rotor terminated AF to
sinus rhythm in !1 min (Online Videos 2 and 3).

Figure 2 Acute Termination of AF to Sinus Rhythm By FIRM Ablation

(A) Left atrial rotor with counterclockwise activation (red to blue) and disorganized right atrium during atrial fibrillation (AF) in a 60-year-old man. (B) Focal impulse and
rotor modulation (FIRM) ablation at left atrial rotor terminated AF to sinus rhythm in !1 min, with ablation artifact recorded at rotor center. The patient is AF-free on
implanted cardiac monitor at "1 year. Scale bars 1 cm, 1 s. Atrial orientations as in Figure 1. CS # coronary sinus electrogram.

631JACC Vol. 60, No. 7, 2012 Narayan et al.
August 14, 2012:628–36 Ablation at AF Sources

Narayan SN et al J Am Coll Cardiol 2012; 60: 628. 



Etude CONFIRM 
La prévalence des rotors dans le mécanisme est 
remis au gout du jour"
•  N = 92; 107 ablations de FA paroxystique ou persistante"
•  Rotors chez 97 % des patients (2,1±1,0 par patient)"
•  Temps moyen d’ablation pour stopper la FA: 2,5 min"mias using implanted continuous electrocardiography

(ECG) monitors whenever possible, using Reveal XT
(Medtronic, Minneapolis, Minnesota) after its U.S. ap-

proval in 2009 (Fig. 1B), or clinically indicated pacemaker/
defibrillators with AF detection algorithms. Continuous
monitors were interrogated at scheduled visits and at in-
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nals show sequential activation over the rotor path for cycles AF1 to AF3 (arrowed). The focal impulse and rotor modulation (FIRM) ablation at this rotor terminated AF to
sinus rhythm in !1 min (Online Videos 2 and 3).

Figure 2 Acute Termination of AF to Sinus Rhythm By FIRM Ablation

(A) Left atrial rotor with counterclockwise activation (red to blue) and disorganized right atrium during atrial fibrillation (AF) in a 60-year-old man. (B) Focal impulse and
rotor modulation (FIRM) ablation at left atrial rotor terminated AF to sinus rhythm in !1 min, with ablation artifact recorded at rotor center. The patient is AF-free on
implanted cardiac monitor at "1 year. Scale bars 1 cm, 1 s. Atrial orientations as in Figure 1. CS # coronary sinus electrogram.
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Une veste pour cartographier de façon non 
invasive les arythmies"

T E C H N I C A L  R E P O R T S

NATURE MEDICINE VOLUME 10 | NUMBER 4 | APRIL 2004 423

front generated by the left anterior fascicular branch of the LBB10,11.
The minimum at site 2 and RV breakthrough at site 1 were also
observed during direct mapping in chimpanzee hearts12. Site 3 is at
the LV apex and site 4 is in the posterior paraseptal region. Invasive
direct mapping8,10,12 of normal activation has documented the
occurrence of epicardial breakthroughs at sites 1, 2 and 3, confirming
the noninvasive ECGI reconstructions. Breakthrough at site 4 is not
always present; it was observed in three of six normal hearts in the
Durrer direct-mapping study8. The BSPM (Fig. 2a, left) was smooth
(single anterior minimum) and showed no indication of the multiple
epicardial breakthrough events (Fig. 2b, right).

For subject R we also show the measured BSPM and noninvasive
epicardial potential maps for 35 ms (Fig. 2b, left and right panels). At
this time point, the BSPM looked very similar to that of subject N,
considering the more superior heart position of subject R. However,
the corresponding epicardial potential map was different, with no
evidence of RV breakthrough (minimum at location 1 in Fig. 2a;
maximum in Fig. 2b). We expected this delay in RV free-wall activa-
tion, as RBB was blocked. LBB was intact, and the left fascicular
breakthrough seemed to be similar to that observed during normal

LV activation (site 2, compare with subject N). Observing the tempo-
ral progression of epicardial potential maps, we determined RV epi-
cardial activation onset at 49 ms (Fig. 2b, bottom right, location 1).
Thus, RV epicardial activation was delayed by 25–30 ms (RV break-
through in subject N occurred at 22 ms) and ventricular activation
occurred sequentially (LV, then RV), rather than simultaneously as in
the normal heart. The impulse was conducted in the LBB, activating
the left septum and LV free-wall, but was blocked in the RBB.
Activation then spread slowly across the septum to activate the RV
free-wall after LV activation had already occurred.

Noninvasively reconstructed electrograms from selected sites in
subject N (1, 5, 3 and 4) are shown in Figure 2c (left, red). The nonin-
vasive human electrograms were closely similar to invasively meas-
ured chimpanzee electrograms12; electrogram locations were chosen
to allow comparison. Electrogram 1 is from RV breakthrough region
(rS morphology); electrogram 5 is from anterior LV (RS morphol-
ogy); and electrogram 3 is from anterior LV margin (qRs morphol-
ogy). Invasive human epicardial mapping studies13,14 have reported
similar morphologies.

We show a noninvasive isochrone map depicting the sequence of
epicardial activation for subject N (Fig. 2c, right). Four sites of early
epicardial activation (labeled 1–4) corresponded to the epicardial
breakthroughs in Figure 2a (right). These four breakthrough sites
have also been mapped directly in isolated normal human hearts8.
Multiple breakthroughs in region 1 (dark red; parallel to left anterior
descending coronary artery) have been detected in high-resolution
invasive mapping of the canine heart9. The posterobasal LV was the
last to activate (dark blue, posterior).

For subject R, we show noninvasive electrograms from the anterior
paraseptal region (labeled 1) and posterior LV (labeled 4; Fig. 2d, left,
blue). Electrogram 1 shows rr!S morphology, compared with rS in
subject N. The r-wave typically reflects early septal activation followed
by RV free-wall activation in the normal heart. In the RBB-block heart,
however, where RV activation is delayed, the r-wave reflects the entire
septal activation and is wider (40 ms compared with 20 ms in subject
N). The rS downslope was uniform and much sharper in subject N,
reflecting local RV epicardial activation, compared with the slower ini-
tial downslope in subject R, which reflects remote LV activation.
Delayed local RV activation was reflected as a second, steeper phase at
"49 ms (arrow). Electrograms from the posterior LV of the two hearts
(site 4) showed different morphologies (qR for subject N and qRS for
subject R). Subject R’s electrogram had a wide and large-amplitude
terminal S-wave after LV activation, reflecting delayed RV activation.
These morphological differences between subjects N and R character-
ize most LV electrograms. Activation times for this location were very
similar in subjects N (50 ms) and R (46 ms), supporting the observa-
tion that LV activation in subject R was normal.

Epicardial activation in subject R is shown in the isochrone map in
Figure 2d (right). The earliest activation sites were along the left
paraseptal region, corresponding to the anatomical location of LBB.
The latest activation was on the basal RV, in clear contrast to subject
N, where latest activation was on the posterobasal LV. The crowded
isochrones in this area (anterior view) suggest that the area is acti-
vated by slow epicardial conduction from the anterior RV.

The standard ECG for subject R is provided in Supplementary
Figure 1 online. ECGI animations of the epicardial potential maps for
subjects N and R are shown in Supplementary Movies 1 and 2 online.

Activation during ventricular pacing
Subject P had an implanted biventricular pacing device. We imaged
for RV pacing alone (Fig. 3a,b) and LV pacing alone (Fig. 3c,d). The
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Figure 1  Block diagram of the ECGI procedure. (a) Photographs of
instrumentation setup. (b) CT transverse slices showing heart contours (red)
and body-surface electrodes (shiny dots). (c) Meshed heart-torso geometry.
(d) Sample ECG signals obtained from mapping system. (e) Spatial
representation of BSPM. (f) ECGI software package (CADIS). (g) Examples
of noninvasive ECGI images, including epicardial potentials, electrograms
and isochrones.
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Ramanathan C et al. Nature Med 2004; 10: 422. 



Une ablation de FA mercredi dernier (1)"



Rotor?"



Après ablation sur ce site"



Arrêt de la fibrillation auriculaire"



Ablation des ganglions nerveux épicardiaques (1)"



Imuno-histochimie"

Axone"

Synapse"

Neuro-"
filament"

Cholinergique"

Adrénergique"

Tan AY, et al. J Am Coll Cardiol. 2006; 48(1): 132!



Ablation des ganglions nerveux épicardiaques (2)"

Pokushalov E. et al. Herat Rhythm 2011.!



Ablation du ganglion supérieur gauche "



Ablation du ganglion supérieur gauche "


