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AF abl. sonrasinda nuks

Paroksismal AF icin
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Persistan AF

-Stepwise ablasyon
-GP  Ablasyonu
-Rotor Ablasyonu

-CAFE Ablasyonu
-Roof ve MI line Ablasyonu




Pulmonary Vein Isolation

Versus Defragmentation
The CHASE-AF Clinical Trial

Crulia Vogler, MD,* Stephan Willems, MD,* Arian Sultan, MD,{ Doreen Schreiber, MD,i Jakob Liiker, MD,i
Helge Servatius, MD,: Benjamin Schiffer, MD,* Julia Moser, MD,* Boris A. Hoffmann, MD,* Daniel Steven, MD{
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Ganglion Plexus Ablation in ®

Advanced Atrial Fibrillation
The AFACT Study

Antoine H.G. Driessen, MD,* Wouter R. Berger, MD,* S8hastien P.J. Kml, MD,” Nicoline W.E. van den Berg, MD,"
Tolien Meefs, MD,” Femke R. Piersma, RN,” Dean R.P.P. Chan Fin Yin, MD” Jonas 5.5.G. de Jong, MDD, P&D,°
WimJan P. van Boven, MD, PsD,* Joris R. de Groot, MD, PeD”
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Treatment of Atrial Fibrillation
by the Ablation of Localized Sources

CONFIRM (Conventional Ablation for Atrial Fibrillation
With or Without Focal Impulse and Rotor Modulation) Trial

Sanpiv M. Narayan, MD, PHD,*f Davnid E. Krummen, MD,*} Kalyanam Shivkumar, MD, PHD %
Paul Clopton, MS,t Wouter-Jan Rappel, PHD,§ John M. Miller, MD||

AECG and Intracardiac Signals of AF C AF Rotor in Low Left Atrium D Processed Intracardiac Signals

Right Atrium Left Atrium Activation Along Rotor Path
Superior Vena Cava  Superior Mitrgl
" AF1 AF2 AF3

avF ‘\N ‘\,\-’KA,.JKM,“JL-/\« ]
YTV

s . Llddaa L RPN A5 w
= oA
1 sec A7 ) WAV NN
B Basket Catheters in Both Atria 15t Revolution (AF1) H7 “  Vaa WY
TP R 67 S A
on G6 NAS A
HS | A M
. H4 .AM
P H3
@ H2
A2 h \
Right Atrial A3 N

Basket

8 6 5)4 =

3rd Revolution (AF3) 100 msec




JOUBELL GF THE AMERICAN COLLEEE OF CARD KL O

Immact AfF DAatAar A Rlatian is £
@ ESC . susonsnss CLINICAL RESEARCH
European Sociely doi:10.109 Veuropace/eux370
of Cardiology

Clinical impact of rotor ablation in atrial
fibrillation: a systematic review

Ramanathan Parameswaran"z, Aleksandr Voskoboinik'**, Alexandra Gorelikz,
Geoffrey Lee'?, Peter M. Kistler***, Prashanthan Sanders’, and
Jonathan M. Kalman'%*
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Conclusion The wide variability in success rate between different centres performing rotor ablations suggests that the optimal
ablation strategy, particularty targeting rotors, is unclea{. Results from randomized studies are necessary before th:s]

0 technique can be considered as an established clinical tool
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STAR AF 2 METOT

TEK BASINA PVI

PVI+ROOF,MI LINE PVI+CAFE

CFE MEAN C

Automated algorithm displays
complex electrogram areas in
red/white.

Complex
fractionated
electrograms
(CFE) are atrial
electrical
signals with
very rapid or
continuous
deflections as
shown in both

Roof line

% Pulmonary veins

Encircling lesions
around pulmonary
veins

250mS

Areas of CFE
(red/white) are
targeted for ablation
(brown dots).
Posterior mitral line ons

(eg Anterior view of left atrium Left posterior view of left atrium

11:53:43:0790



STAR AF 2 SONUCLARI

PVI %97
CAFE %80 elimine edildi
ROOF blok %93, Ml blok %75

i§lem 166.95+ 229.16 222.56 <0.0001
zamani 54.83 83.20 89.37

Haritalama 13.89 18.75 14.38 <0.0001
zamani 6.64 14.01 7.68

Floroskopi 29.35 42.11 40.91 <0.0003

Zamani 16.21 21.70 24.97



Star AF Il Verma et al
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Atrial Tagikardi Siklihgi 0% PAE

100% PAF
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Elimizde Ne Var?

P\W isolasyonu (substrat ve trigger ablasyonu)
DUsuk voltaj alanlar (substrat ablasyonu)

LAA izolasyonu (trigger ablasyonu)



PW izolasyonu

32gun 34gun 36gun
PW PV ile ayni dokudan gelismektedir

From Langman’s Medical Embryologyl1thEdition, LWW 2009



Isolating the entire posterior left atrium improves
surgical outcomes after the Cox maze procedure

i, MD, Charles B. Huddleston, MD, Nabil A. Munfakh, MD,
Jr, MD

MD, Shelly C. Lall, MD, Shun-ichiro Sakamoto, MD,

and Ralph J. Damiano,
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MD, Richard B. Schuessler, PhD,
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Proven isolation of the pulmonary vein antrum with or
without left atrial posterior wall isolation in patients
with persistent atrial fibrillation @

1.0 -

0.8 -
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= PVAI+LAPW
S 0.4-
2
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é Log-rank p <0.001

0.2 -

| PVAI Alone
0.0 -
PVAI 20 16 4 3 3 2 2
PVAI+LAPW 32 30 21 19 16 15 13
0 6 12 18 24 30 36
Time to Recurrence (month)

Recurrence-free Survival (95% Cl) 1Year 2 Year 3 Year
PVAI+LAPW 0.65 (0.46 - 0.79) 0.50 (0.32 - 0.65) 0.40 (0.24 - 0.57)
PVAI Alone 0.20 (0.06 - 0.39) 0.15 (0.04 - 0.33) 0.10 (0.01 - 0.27)

Heart Rhythm2016;13:132-140)



Tek cok merkezli randomize calisma

- = - Find Studies v About Studies v Submit Studies v Resources v About Site v
ClinicalTrials.gov

Home >  Study Record Detail Save this study

Comparison of Pulmonary Vein Ablation With or Without Left Atrial Posterior Wall Ablation for Persistent AF (PIVoTAL) (PIVoTAL)

ClinicalTrials.gov Identifier: NCT03057548

The safety and scientific validity of this study is the responsibility of the study sponsor . -
and investigatars. Listing a study does not mean it has been evaluated by the U.S. R

) ) ) . ] Fi OFebrua 20, 2017
Federal Government. Know the risks and potential benefits of clinical studies and talk iy & )
] I . . . Last Update Posted @ - April 25, 2017
to your health care provider before participating. Read our disclaimer for details.

See Contacts and Locations

Sponsor:
Arash Aryana, MD

Condition or disease € Intervention/treatment €9

Atrial Fibrillation Chronic Procedure: Cryo or RF Ablation only of Pulmonary Veins

Persistent Atrial Fibrillation Procedurs: Cryo or RF Ablation of Pulmonary “eins plus Ablation of the PLAW
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Blok hedefi yok lokal capture eliminasyonu
RF ve floro zamanini uzatabilir



Dusuk voltaj alanlari

Atrial fibrozis ya da fibrotik atrial KMP AF gelisimi icin bir risk faktor

Original Investigation

Association of Atrial Tissue Fibrosis Identified by Delayed
Enhancement MRI and Atrial Fibrillation Catheter Ablation
The DECAAF Study

Massir F. Marrouche, MD; David Wilber, MD; Gerhard Hindricks, MD; Pierre Jais, MD; Mazem Akoum, MD; Francis Marchlinski, MD;
Eugene Kholmovski, PhD; Nathan Burgon, BSc; Nan Hu, PhD; Livis Mont, MD; Thomas Deneke, MD; Mattias Duytschaever, MD; Thomas Meumann, MD;
Moussa Mansour, MD; Christian Mahnkopf, MD; Bengt Herweg, MD; Emile Daoud, MD; Erik Wissner, MD; Paul Bansmann, MD; Johannes Brachmann, MD

JAMA. 2014;311(5):498-506. doi:10.1001/jama.2014.3



Figure 2. Four Stages of Left Atrial Tissue Fibrosis Based on 3D Delayed Enhancement Magnetic Resonance Imaging Scans

[a] Stage 1 (<10% of atrial wall) Stage 2 (210%-<20% of atrial wall)

Posterior view § Anterior view Posterior view §| Anterior view

S, o;‘-";-

Anterior view

CONCLUSIONS AND RELEVANCE Among patients with AF undergoing catheter ablation, atrial
tissue fibrosis estimated by delayed enhancement MRI was independently associated with

likelihood of recurrent arrhythmia. The clinical implications of this association warrant further
investigation.

JAMA. 2014;311(5):498-506. doi:10.1001/jama.2014.3



Box Isolation of Fibrotic Areas (BIFA): A Patient-Tailored
Substrate Modification Approach for Ablation of Atrial Fibrillation

HANS KOTTKAMP, M.D., JAN BERG, M.D., RODERICH BENDER, M.D.,
ANDREAS RIEGER, M.D., and DOREEN SCHREIBER, M.D.
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Left Atrial Substrate Modification Targeting Low-Voltage
Areas for Catheter Ablation of Atrial Fibrillation:
A Systematic Review and Meta-Analysis

Table I.
Baseline Characteristics of Included Studies

Study Rolf et al. Wang et al. Jadidi et al. Cutler et al. Yamaguchi et al. Yang et al.
Year 2014 2014 2016 2016 2016 2016
Retrospective Retrospective
Study Type Retrospective Randomized Prospective Retrospective (consecutive patients) (consecutive patients)
MNo. Patients 204 124 151 141 1M 164
Study Groups S5178 C2a6 Se4 C 80 585 C 66 565 C76 S39 Ce2 586 C78
Age, y 6110 67+9 634+11 B24+6 638 59410 62L+13 B61L10 66 L7 5B+ 10 53+ 10 56410
Male, % 68 58 64 58 65 74 71 62 62 T7 7 i
PAF, % 35 35 0 0 1] 0 0 0 0 0 0 0
Pers AF, % 65 65 0 0 100 100 100 100 54 76 42 438
L-s pers AF, % 0 ] 100 100 0 0 0 0 48 24 58 52
HTHN, % 74 89 41 40 61 58 69 61 69 47 52 58
T2DM, 2 16 15 MA MNA MA MA 23 20 15 6 MA MA
SHD, 2% 23 45 A MNA 16 9 MA MA 28 5] 9 B
CHD, % MA MA & <] 6 2 26 30 MNA MNA MNA MA
LAD, mm 44 +7 436 454+5 45+3 445 46L5 45 +1 43 4+1 44 + 6 41 +5 41+ 6 43 + 4
LVEF, % 60 57 65 2 53 55 438 B G2 64 e 63
History of AF, mos 49 60 41 33 MA MNA 27 30 MA MNA 15 12

PACE 2017; 40:199-212



STABLE-SR (Electrophysiological
Substrate Ablation in the Left Atrium
During Sinus Rhythm) for the Treatment
of Nonparoxysmal Atrial Fibrillation

A Prospective, Multicenter Randomized Clinical Trial

Circ Arrhythm Electrophysiol. 2017;10:e005405.



Sinus ritminde fibrozis temelli AF sirasinda elektrogram temelli

Circ Arrhythm Electrophysiol. 2017;10:e005405.
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Hangi Metod ile ablasyon?
Sirkimferensiyel
Lineer
Homojenizasyon
Anatomik bariyerler ile birlestirme



Fibrotik alanlarin tespitinde Voltaj aralig?

Onemli skar alani ve siklig?
Altin standard MRI ile dogrulama?
Genis Capli randomize calismalar




Multimodal Examination of

Atrial Fibrillation Substrate

Correlation of Left Atrial Bipolar Voltage Using Multi-Electrode

Fast Automated Mapping, Point-by-Point Mapping, and
Magnetic Resonance Image Intensity Ratio

Patient 2
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LGE-MRI

PEP-EAM

JACC:CLINICALELECTROPHYSIOLOGYVOL.4,NO.1,2018



B u.s. National Library of Medicine

ClinicalTrials.gov

Find Studies « About Studies Submit Studies « Resources v About Site »

Home >  Study Record Detail Save this study

Efficacy of Delayed Enhancement MRI-Guided Ablation vs Conventional Catheter Ablation of Atrial Fibrillation (DECAAFII)

ClinicalTrials.gov Identifier: NCT02529319

The safety and scientific validity of this study is the responsibility of the study sponsor
Recruitment Status @ - Recruiting

First Posted @ - August 20, 2015
Last Update Posted @ - December 22, 2016

and investigators. Listing a study does not mean it has been evaluated by the U.S.

Federal Government. Know the risks and potential benefits of clinical studies and talk

to your health care provider before participating. Read our disclaimer for details.
See Contacts and Locations




Left Atrial Appendage Isolation in
Patients With Longstanding Persistent
AF Undergoing Catheter Ablation

BELIEF Trial

173 ilac¢ tedavisine direncli LSPAF

n

85 hastaya standard abl 88 hastaya standard abl.

+ampirik LAA izolasyonu

12. ayda ablasyon I
basarisi degerlendirmesi
\ 4
37 hasta nuks 27 redo 63 hasta nuks 35 redo

24. Ayda degerlendirme

JACC. 68, NO. 18, 2016



PV antrum izolasyonu

[
Group 1 Group 2
(n = 85) (n = 88) p Value
" Coronary sinus 71 (83.5) 75 (85.2) 076
Superior vena cava* 25 (29.4)* 25 (28.4)* 0.89
Leftatrial appendage  NA  32(364)  <0.001
Right atrium/septum 26 (30.6) 24 (27.3) 0.63
Left atrial septum 43 (50.6) 42 (47.7) 0.71
Mitral valve annulus 3 (3.5) 4 (4.5) 1.00
Right atrial crista 3 (3.5) 4 (4.5) l.ﬂﬂ\

Ampirik SVC izolasyonu
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Time to Recurrence (Month)

Tek islem bir yillik basari: Grup 1 de %56 Grup 2 de % 28.



1.0

0.8 -

0.6 -

0.4 -

Arrhythmia-Free

0.2 -
— — — Group 1: Empirical LAA Isolation+5Standard Ablation

Group 2: Standard Ablation Alone

0.0 -

0 3 6 9 12 15 18 21 24
Time to Recurrence (Month)

Multiple islem iki yillik basari: Grup 1 de %73 Grup 2 de %56.

LAA izolasyonu yapilan grupta rekonneksiyon %37



Left atrial appendage isolation in addition to
pulmonary vein isolation in persistent atrial
fibrillation: one-year clinical outcome after
cryoballoon-based ablation

Hikmet Yorgun, Ugur Canpolat®, Duygu Kocyigit, Cem Céoteli, Banu Evranos, and
Kudret Aytemir

—1PVI only
-1 PVI + LAA isolation
0,8 -
g 0,6 -
2
L 0.4 -
<
0,2 -
0,0 - Log-rank p<0.001
0 3 6 9 12

Follow-up (months)

Europace (2017) 19, 758-768



Benefit of left atrial appendage electrical
isolation for persistent and long-standing
persistent atrial fibrillation: a systematic
review and meta-analysis

Absolute difference, 31.6%
RR=0.44 (95% Cl, 0.31-0.64)
P<0.0001

(%% of patients)
0338833388

Freedom from atrial arrhythm

J. Romero et al Europace (2018)



Unexpectedly High Incidence of Stroke

and Left Atrial Appendage Thrombus Formation

After Electrical Isolation of the Left Atrial Appendage

for the Treatment of Atrial Tachyarrhythmias

procedure with LAAI (median)

Overall Group (n=100) | Patients With LAAI n=50) | Patients Without LAAI (n=50) | PValue
Female, n, % 53 (53) 28 (56) 25 {50) 0.55
Age, y 70.0 (65.0-73.5) 71.0 (66.0-74.0) £9.0 (64.0-73.0) 0.24
Hypertension, n (%) 67 (67%) 31 (62%) 36 (72%) 0.29
Diabetes mellitus, n (%) 11 (11%) 4(8%) 7 (14%) 0.34
CAD, i (%) 16 (16%) 3 (18%) 7 (14%) 0.58
Stroke or TIA before index procedure, n (%) 11 (11%) 7 (14%) 4 (B%) 0.34
LA diameter, mm* 46.0 (43.0-49.0) 46.0 (43.0-49.0) 45.5 (43.0-50.0) 0.68 l
LV function, %* 65.0 (65.0-65.0) 5.0 (65.0-65.0) 65.0 (65.0-65.0) 013
PFO, n (%) 5 (50%) 3 (6%) 2 (4%) 0.66
NOAC, 1 (%) 48 (48%) 21 (42%) 27 (54%) 0.23
Phenprocoumon, n (%) 47 (47%) 24 (48%) 23 (46%) 0.24
ASA therapy, n (%) 3 (3%) 3 (%) 00 0.08
Clopidogrel therapy, n (% 2 (2% 2 (4% 0 {0 0.15
Smoke in LAA befare ablation, n (%) 17 (17%) 3 (18%) B (16%) 0.75
Degree of smoke in LAA before ablation (median) 1.0 {1.0-2.0) 2.0(1.0-2.0) 1.0{1.0-2.0) 0.66
Smoke in LAA afier ablation, n (%) 28 (29%) 19 (41%) 9 (18%) 0012
Degree of smoke in LAA after ablation (median) 2.0(1.0-3.0) 3.0(1.0-3.0) 1.0{1.0-2.0) 0.041

Wi it tebebeniiolseldh it S ﬁ
Number of ablation procedures before index 109 - o 001

Circ Arrhythm Electrophysiol. 2016;9:e00346
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S1 MILLION curstion '
PERSISTAN AF ABLASYONUNDA DOGRU STRATEJI NEDIR? >
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Rekonneksiyon kontrol
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LVA eliminasyonu LVA eliminasyonu
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Yeter artik R e a4 Rekonneksiyon kontrol
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No stroke or transient ischemic attack was
reported

with empirical electrical left atrial appendage
isolation

(group 1), whereas 4 (4.5%) patients had
stroke

after standard ablation (group 2) (p % 0.12). No
deaths

occurred during the study period.

During this procedure, PV

reconnection was detected in 3 (11.1%)
patients in

group 1 and in 4 (11.4%) in group 2 (p % 1.0).
LAA

reconnection was detected in 10 of 27 (37%)
group 1

patients



FIGURE 5 LAA Function Assessed by TEE at Follow-Up




Baealine Assessment

[History, Physical examination, 12-lead ECG, TTE, 24-h Holter, MDCTA, TEE)
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Preferred strategy for ablation of persistent, but not long-standing AF
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PV disi tetikleyiciler
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Cok merkezli genis capli calisma
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O zaman Persistent AF
ablasyonunda ne yapalim?
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Sequence of ablation targets for persistent AF

2"¢ PROCEDURE
verify isolation of
all pulmonary veins

E r

PVl incomplete: PVI complete:
complete PVI additional ablation

A 4 A 4

R, N

. | Consider additional 5 Linear lesions Com(dmm
. P | (verify block)* | °” qmu 3

i - roof line vena cava isofation

- mitral isthmus targeting “rolors”,

- posterior LA box W?"“':’;‘g"’-“

*additional inear lesions should be performed in patients with macroreentrant atrial tachycardia / flutter
** there is litthe data to inform the choice of linear lesions and other additional ablation targets. Local
expertise to achieve the desired ablation target (e.g. chossing short lines) should determine the choice.
*** right atrial isthmus ablation should be considered if isthmus-dependent atrial flutter is documented

Figure 4 Proposed stepwise approach to catheter ablation of patients with persistent atrial fibrillation emphasizing the need to isolate the pul-
monary veins before applying further ablation techniques, and illustrating the integration of medical and life style interventions underpinning the
effect of catheter ablation. This proposal integrates available evidence. We recognize the need to evaluate the best AF ablation strategy in different
populations of patients with persistent atrial fibrillation.
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A New Approach for Catheter
s Ablation of Atrial Fibrillation:

Mapping of the Electrophysiologic Substrate
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OBJECTIVES
BACKGROUND

RESULTS

We sought to test the hypothesis that complex fractionated electrograms (CFAEs) recorded
during atrial Aibnllation {AF) could be used as target sites for catheter ablation of AF.
Mapping of AF in humans has shown that areas of CFAEs correlate with arcas of slowed
conduction and pivot Fﬂl]‘ll'“ﬁ of reentrant wavelets. We hypothesized that such areas of
CFAEs could be identified in patients with AF and might serve as target sites for catheter
ablation to maintain sinus rhythm.

The study population included 121 patients (29 females; mean age, 63 years) with refractory
AF (57 paroxysmal, 64 chronic). All patients underwent nonfluoroscopic clectroanatomic
mapping (CARTO) during AF. Using CARTO, the biatrial replica, displayed in a
three-dimensional color-coded voltage map, was created during AF, and areas associated with
CFAEs were identified. Radiofrequency ablation of the area with CFAEs was performed,
aiming to eliminate CFAE and/or convert to sinus rhythm.

Complex fractionated atrial electrograms were found in seven of nine regions of both atna,
but were mainly confined to the interatrial septurm, pu]J'nnnaI'.-' veins, roof of left atrium, and
left Fustcmil:]:rt:l mitral annulus and coronary sinus ostium. ﬁl.blatmns of the areas aEEDEIa'I.'Cd
with CFAEs resulted in termination of AF without external cardioversion in 115 of the 121
patients (95%); 32 (28%) required concomitant ibutilide treatment. At the one-year
tollow-up, 110 (91%) patients were free of arrhythmia and symptoms, 92 after one ablation
and 18 after two.

Areas with CFAEs represent a defined electrophysiologic substrate and are ideal target sites
for ablations to eliminate AF and maintain normal sinus thythm. (] Am Coll Cardiol 2004;
43:2044-53) © 2004 by the American College of Cardiology Foundation

Vol 43, Moo 11, 2004
[S5N 0735-1007/04/ 530000
doi:10.1016f] jacc 2003.12.054
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high-density bipolar voltage mapping

of the left atrium (LA) was performed with
>500 points

in each patient (at least 300 surface points
were requested)

using an A-Focus (St. Jude Medical, St. Paul,
MN) catheter

with the interspace of 3.0 mm to identify the
low-voltage

zones (LVZs: 0.1-0.4 mV) and transitional
zones ( 0.4-1.3

mV).



