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Electrophysiological mechanism of atrial fibrillation
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Atrial fibrillation EAF) mechanism has not been elucidated. We quantified
the chaotic characteristics of AF using the local electrograms (EGMs). 65 AF cases underwent
pulmonary vein isolation (PVl). The bipolar EGMs during AF of the 4 PVs and 3 sites of the left
atrial (LA) body were recorded for 20 seconds before the PVI. AF was no longer sustained in 34 cases
(group 1) and still sustained in 31 (group 2, n=31) after PVI. With the EGMs, chaos analyses
including autocorrelation function (ACF) plots and the fractal dimension (FD) were performed. Group
1 more frequently showed regular ACF plots in the left superior and inferior PVs than group 2,
suggestive of more organized PV activities in group 1. The FD values of LA body were lower in group
1 than group 2, suggesting less chaotic activity of LA bOdK in group 1. The mean FD in 4PVs and LA
body were correlated with LA volume. Regular ACF plots might reflect the focal AF driver, and the FD
might indicate the LA remodeling.



100

2011
class1
(Circ J. 2011;75(11):2559-65)
(Circ Arrhythm Electrophysiol.
2012 Aug 1;5(4):676-83)
(3 Am Coll Cardiol. 2012 Aug 14;60(7):628-36)

(Dominant frequency )
(Heart Rhythm. 2010 Sep;7(9):1255-62)

( ) AF
65
5
(¢)) 6Fr 8.5Fr
8Fr 10Fr 4Fr
() Brockenbrough
3) Ensite NavX precision (St. Jude Medical) CARTO3 (Biosense Webster)
3 (A Focuss 11, St. Jude
Medical Pentaray, Biosense Webster) 3 geometry
3 (Voltage map)
@) Voltage map
10
®)
10
(6) Ccsv Mathematica (Wolfram)
(TAOS )
( )
PVI AF65 (67 10 39 ) AF PV LA /
20 (ACF) (FD) ACF
t
ACF 0 FD
PVI AF ( ) 2
AF (76% vs 24%, P=0.005) PV
ACF ( 1 [LSPV]: 32% vs 10%, P=0.04, [LIPV]: 21% vs

0%, P=0.01) PVI AF PV



2.7+ 0.3 vs 2.9+ 0.5, P=0.04,

LA

FD

: 2.7 0.4 vs 2.9+ 0.4, P=0.02)

4PV FD (r=0.35, P=0.005) LA FD (r=0.25, P=0.04)
LA ( 2 FD LA
PVI LA ACF (
6% - 35%, P=0.01, T 3%-35%, P=0.003) PVI LA
AF PV ACF ACF  AF
PVI AF
ACF FD LA
PVI
83
1 (PAF: [PVI] AF ) (PEF:
PVI AF ) (ACF) (FD) LSPV:
LIPV: RSPV: RIPV: LA: posterior:
PAF
L] ‘ b i
ACE Irrirr ERE ) proreesh-jes
Regular Chaotic ‘ Chaotic Chaotic Regular
FD 3.2 3.8 3.5 2.9 2.2
PEF e Aimeensgene waigmpn i
l ‘ |“| Iﬁl .F" i ﬂ n
ACF - RIEATATATAS)
Chaotic Chaotic ‘ Chaotic Chaotic Chaotic Regular
FD 3.5 43 3.9 2.4 3.0 2.5
LSPV LIPV RSPV RIPV LA posterior LA posterior
after PVI
2 4 G (LA (FD) (LAV)
160 160
140 r=0.35 140 r=0.25
P=0.005 P=0.04
120 120
g 100 : "g 100 *
S T e > ' .
% 80 . . e % 80 T R
60 o : .o . v 60 - :-:, LT o
o 2 s. .‘. s . N P = o ..l : e
40 .'. . _':. 40 ...' . .
20 o. e ® A 5 o . - . . .
2 2D 3 3.5 4 2 2:0 3 3.5

Mean fractal dimension of PV-EGMs

Mean fractal dimension of LA-EGMs



The Computation of Atrial Fibrillation Chaos Characteristics Based on Local Electrograms of Pulmonary Veins
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