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Mechanism of AF progression
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Permanent AE




'*rigger ablation ? — Mostly Pulmonary Veins
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Where to ablate the substrates?
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Substrate ablation

Inear ablation
E (complex fractionated atrial electrograms)
or and dominant frequency.
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What is CFAE?
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Paroxysmal (67%)

he most common locations of CFAE
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%e location of ganglionic plexi

Left Posterior Oblique

posterolateral LA GP

anterior descending LA GP

PA Right Posterior Oblique
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Possible mechanisms of CFAE ablation

- CFAE areas : high frequency sources driving AF or
pivoting points
- Tihe PV ostia or antrum are the most common areas-of

CEAE. (modify the AF substrate and eliminate AF
triggers)

- Autonomic modulation by ablation of the cardiac
ganglionated plexi.
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1*'he most common locations of CFAE In PEAF

Persistent / Permanent (62%)
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'rThe most common locations of CFAE

Persistent / Permanent (62%)

Anterior \;.'all - LA

Coronary Sinus

Septal wall - RA




’1. Where 1s the true PV antrum ?
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Emphasizing on map potential during Geometry
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Location of Esophagus




%cation of Esophagus




The amtrum of Right PV
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Right Antral ablation




I!‘ Ligament of Marshall : Persistent Left side SCV
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The course of ligament of Marshall




) Sup remnants of Persistent Left side SCV
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2) How to make perimitral block?

1) Mitral valve isthmus line ablation
2) '‘Ant line ablation
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Fluoroscopic-guided ablation

Patients who had still AF after PV isolation
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(1) Mitral valve isthmus & LOM ablation
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Abrupt AF termination

DURING VOM RF - TERMINATION
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Mitral valve i1sthmus flutter - termination
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!!; Ant line ablation
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3) Persistent Left side SVC & AF ablation
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AF - termination
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{CS ostium focal ablation

1

RA1,2

RA3,4

RA56 &

RA7,8

ragt0 ENAA——AA

IS1,2
s34 EN

I1S5,6

CS[E2

S$34

$56 BN

TS
$9,10

RV1.2

12:17:52 PM 12:17:53 PM







HrRA12
HRA3,4
HRAS 6
HRA7.8
HRA9,10
His1,2
His3,4
HIS5,6

CS 1,2
CS34
CS 56
CS 7.8

cs910 [
RV1,2
RV3,4

ABL d

ABL p

Ls1.2
Ls3.4
Ls5,6
Ls7.8
Ls9,10

Ls11,12 i
Ls13,14
Ls15,16
Ls17,18
Ls19,20

P1AQ




AF - termination

DURING CS OS RF - TERMINATION
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!. CS ostium focal ablation




"4, SVC focal AF ablation
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.’SVC focal AF ablation
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DDx from ‘Passive conduction’
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Outcomes
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Detals of catheter ablation

Sady

It tiom,
TP AT

Defintion of CFAEs

CFAE shlation
Arem

Ahlation endpaim

P with or without
(FAE ablation

P with or without
(FAE ablation

P with or without
(FAE ablation

P with or without
(FAE ablation

PVl + line=ar ablaton

with or without (FAE

ahlation

P with or without
(FAE ablation

P with or without
(FAE ablation

P with or without
(FAE ablation

P with or without
(FAE ahlatiom
P with or without
(FAE ablation

PVl + line=ar ablaton

wath or without (FAE

ahlation

FAE weere defined vimally = highly fractionated ar continuous elertrograms
with little isodectric haseline

TFAE weere defined 2= electrograms with a opclelength of <21 20 m=or shorter
than the AFcycle length in the momonary simes, or decinograms that wee
frartionabed or displayed continume elecrial aoriy

CFAE wete defined ax: (1) atrial lertrograms with frachonation and
aomiposed of 2 defections or maore and)or with oontinuou s acthvity af

the ha=eline, or [2) atral elecrograms with a opde length of <120 m=

Ihe (FE-mean map s=things were 2= follows : rdfraciory 20 ms, P<P
seeitvity of L1 mM, duratian of 10 ms, and recording duration of & =

Iagewd (FAE were defined as atrial ebctrograms with an averaged
fractionated interval [A) of ke than 50 ms ower 55

Complex fractionatsd elecrogram sives defined by the dgorithm
(L = 1230 m= ) were rgeted for ablation

TFAE weere defined as: (1) atmial elrtrograms with fractionation and
aomiposed of 2 defections or maore and)or with oontinuous acthvityof the
hxdine ar [2) atrial dectrogams with acyclelength of < 120 m=

(TFAE weere defined as: (1) rapid atrial elertrograms with a very shart opde
length | <1230 m=) averaged overa Tl-ssmnd perod, or [2) fecbonaied
latmial electrogams ompossd of two defl ecion s or more andior
perturbation of the baseline with oontinuous deflection of 2 prolonged
artivation aomp ke over 2 10-ssmnd reconding, period

(FAE weere defined as: rappid atrial decrogams with ashart opcle length
[=1.Al m=)

TFAE weere defined as (1) atnial decrogmms with 2 deflections ar more ar
with fracionater] hassine complexes with mntinuous actvity owver a
10-memmd remonding time ar (2] atmal elecrograms with a opde
Ingth of <130 ms over a 10-ssmnd reconding @ me

(FAE weere defined vimually & fractionassd or rapid atrial acthvity

LA+ s+ KA

LA, inchuding
[

LA induding
(5 and RA

LA, inchuding
[

LA, inchuding
[

LA+ s+ KA

LA, inchuding
[

LA+ s+ KA

P elimination or dissocation of PV poemtils
TFAE: AF was nonindudhility

Pl : comiplets elecinical isolation of a1l P&
CFAE: AF termi nation wath non-inducibility

A elimin ation of all PV poentials adong
amira ar mskde vans (emty block)

FAE: complste =i mination of (FAE

A : elerirical isolation of all Fy's

(FAE: dimination of the aress with CFE
indespend ent of the w=rmi nation and/'ar

ncn indhucihility of A

A VLA comduichion bilack

{FAE: obvain a prokongation of the Fl watha
ol H walus of =130 ms, ar o abalish the
ozl

fractionabed potentals

P : ahalishment of all PV poentiaks within
=ach anirum

(FAE: diminatian af all (FF sites and

o niducibility of AF

A : elerirical isolation of all Fy's

((FAE: ®=rmination to sinus rhythm with
subssgquent non-nduchility using high
frequency burst paang < 5

P : all W pabemitials sumounding the wen
weere ahalished

(FAE: diminatan aof all (FAE sites found on
theseptum and ameriar LA wall

A : elerirical isolaton of a0l PV antra

CFAE: AF termmanatson amd AF nomin ducbi Bty
P lom] dimination of all Y poentals dang
aniraor mesde verns ety and ext blod)
TFAE: comiplete elimimation of (FAE aex

Pl : comiplets elecinical isolation of a1l P&
OFAE: additional CFAE ahlation in the

LA amd % for up to 2 additional hours ar
urtil AF terminaded, whichever ome firs

% = cormnary sinus, LA = tatmum, RA = nghtatria, ¥l = pulmonary vein ssalabion, (1. = cyde length, AF = atrial fibrillation, CFAE = oomplex fractionated atral slecrograms.

S.Wu et al, Int J Cardiol, 2013
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Atrial tachyarrhythmia (AF/AT) recurrence

| PVI+CFAE  PV1alone |  RiskRatio Risk Ratio
Events Total Ewvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

: ] 30 10 30 52% 0.60 [0.25, 1.44]
Vierma 2007-A 8 1] g B0 51% 0.89[0.37, 2.15]
Deisenhofer 2009 50 12 48 7.7% 0.96[0.48,1.92]
Di Biase 2009 34 g I/ 5T% 0.92 [0.40, 2.09)
Yerma 2010-A 22 12 21 7.3% 0.56 [0.27, 1.14]
Chen 2011 58 g 25 7.3% 1.36 [0.66, 2.79)
Gi-Byoung Mam2012 6 35 13 I35  55% 0.46 [0.20, 1.08)
Subtotal (95% CI) 289 264 43.8% 0.79 [0.59, 1.06]
Total events 65 73

Heterogeneity: Tau®= 0.00; Chi*=5.52, df=6 (P=0.48); F= 0%

Test for overall effect Z=155(P=012)

|1.1.2 Non-PAF I
Verma = T 40 11 40 56% 0.64 [0.27,1.47]

Verma 2010-B 2 12 B 11 2.3% 0.31 [0.08, 1.21]
Elayi 2008 19 49 29 48 16.0% 0.64 [0.42, 0.98]
Lin 2009 9 30 18 30 92% 0.50[0.27, 0.93]
Oral 2009 32 50 K} | 50 23.1% 1.03[0.786, 1.39]
Subtotal (95% CI) 181 179 56.2% 0.68 [0.47, 0.99]
Total events 69 85

Heterogeneity: Taw® = 008 = =4 (P=007)P=54%
Test for overall effect. Z=41.99 (P = 0.05)

|_Iutal (95% CI) 470 443 100.0% 0.75[0.61, 0.93]
Total events 134 168

Heterogeneity: Taw?= 0.03; Chi*=13.88, df= 11 (P=0.24); "= 21%

Test for overall effect £= 2.62 (F = 0.009)

Test for subdroun diferences: Chi*=0238 df=1 {(P=054). F= 0%

J

001 01 1 10 100
Favours [experimental] Favours [control]

TATHOL ¢
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¥ Atrial tachycardia recurrence

PWl+CFAES Py Risk Ratio Risk Fatio
Stindhy or Subgroiip Fvents  Total Bweits Total Weight  M-H, Randoim, 95% CI M-H, Rardoim, 95% Cl
2.1.1 PAF
Chen 2011 58 2 35 138% 392094, 16 36]
Deigenhofer 2009 &0 0 48 3.3% 4.80[0.24, 97.55]
Gi-Bwoung Nam2013 35 1 3% 36% 11.00[063 191 69
Verma 2010-A 22 0 21 Mot estimable
Subtotal (95% CI) 165 139 20.7% 4.82[1.49, 15.62]
Tatal events 20 2
Heteragenegity Tau®= 0.00; Chi*= 041, df= 2 (P =082}, F=0%
Test for overall effect: 7= 262 (P = 0.00%)

I 2.1.2 Hun-F'AFI
Elayi 2008 49 48 S50.2% 125063, 2.47]
Lin 2009 a0 0 14.2% 1.33[0.33, 5.45]
Ciral 2009 a0 a0 11.8% 3.00 [0.64, 14 .16]
Verma 2010-B 12 11 31% 0.31 [0.01, 6.835]
Subtotal (95% CI) 141 139 79.3% 1.35[0.77, 2.37]
Total events 24 17
Heterageneity Tau® = 000, Chi®=1.95, df=3 (P = 0.58), F= 0%
Testfor overall effect Z2=1.05 (P = 0.29)

Total (95% Cl) 306 278 100.0% 1.77 [1.02, 3.07] -
Total events 44 19

Heterogeneity: Tau®= 0.03; Chi*=6.34, di=6 (P = 0.39); F= 5%
Testfor overall efect; Z= 2,05 (F = 0.04)

Tesl for suboarnun differencas Chi®= 366 df=1 P =008 F=72 7%

0o o1 i 10
Favaurs [expenimental] Favours [Confral)

Fig. 5. Post-procedure ATs rate for eight studies,
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Procedure/fluoroscopy / RF energy time
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Linear vs CFAE-guided ablation
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SW Han et al, Int J Cardiol, 2014




-’f he correlation of CFAE and active drivers
of atrial fibrillation
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*% SDEHE XNSd AT As EAEH=

J| 2+ :2009. 3. 27 ~ 2015. 4. 15
Procedure number = 275 cases
FU J| 2F : Mean 437 + 488 day
Redo Ablation : 36/275 (13.4% )

.

) 0% 12

{04 S T2 : 209/275 (76.1 %)

DRl = &= : 63/275 (22.9 %)

M =CHS : 118/275 (42.9 %)

- CHADS-VAScscore:1.8 + 1.6
-CHADS-VASc score > 2.0 : 137/275 (49.8 %)
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L imitations

- CFAE 1dentification 1s dependent on the operator's
experience and technology

- Difficult for all operators to 1dentify and eliminate CEAE
- Optimal procedural end points are yet to reach consensus

- Not all CFAESs are involved in the activation and
maintenance of atrial fibrillation.




Conclusions

1. CFAE ablation : Not absolute, also not obsolete.

2.-.Careful geometry based on electogram should be the
frame of AF ablation.

3. Understanding of Marshal vein anatomy and
physiology can be very helpful for deciding the taget
ablation sites.

4. Reanalysis of electrogram and repeating map after
ablation of each target sites can give us very important
clues for the next ablation.
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Thanks for your attention
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Pro and Cons of CFAE ablation

Pro cons
Atrial mass reduction Majority of CFAE Is passive
Substrate modification Difficult to accurate
mapping
Lower AF recurrence In non- Time consuming
PAF
Create another substrate




