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 Persistan AF hastalarinda PVI basarisi sinirli (%50-70)

* Basarinin en dnemli belirleyicisi altta yatan mekanizma

e Pulmoner Ven

o Tetikleyici

o Surukleyici
* Non-PV tetikleyiciler
* Coklu dalga reentri

e Rotorlar (spiral dalga reentri)



* AF disorganize bir ritim
* Sinirli ablasyon ile AF sonlanmasi
* Re-do islemlerde PV’ler izole olmasina ragmen AF

* Organize kaynaklarin = disorgizasyonu ?

* Organize alanlar 2 ROTOR ve FOKAL kaynaklar



GoOrece onemi

paroksismal

AF tetikleyicileri

Persistent AF

Zzaman

Kalici AF

AF substrat




AF Mekanizmalari

HEB

Reentrant circuit — Lewis 1921 Focal excitation — Scherf 1949 Multi-wavelet — Moe 1959

Leading circle — Allessie 1973 Spiral wave — Winfree 1987 Three-dimensional scroll wave



Rotor Nedir ?
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* Heads meet tail patterni olmali

* Kalp boslugu icerisinde duzensiz aktiviteye sebep veren dalga

e Surtcl hareket edebilir (kivrimli) ancak zamansal dalgalanmalarla birlikte ~1 dakika
veya daha uzun slire 1-2 cm2'lik bir bolgede kalmalidir



Sarutkleyicilerin Haritalanmasi

* Panoramik haritalama

* Intrakardiyak panoramik haritalama
» Sepet benzeri kateterler (Constellation / FIRM)

* Noninvasif elektrokardiyografik goriintileme (ECVUE-yelek)

* Lokal YUksek ¢ozinuGrlUklUu haritalama
* Pentaray / Afocus Il
 Elektriksel dispersiyon

* Eniyi haritalama ve ablasyon stratejisi ?



Nasil Yapilir?

Once PVI

Basket pozisyonu iyi ayarlanmali

AF sirasinda haritalama (AF degilse induksiyon)
1 dk stre ile unipolar elektrogram kaydi

USB ile bilgisayara aktarilip analiz edilmeli
e Algoritma 4 sn lik en iyi veriyi analiz eder
e Kisa sureli videolar olusturulup gorsel analiz yapiliyor

—>Bilgisayar analizi ile rotasyonel aktivite bolgeleri tayin edilip
ablasyon uygulanmali

- Ablasyon sonrasi tekrar haritalama

Constellation™
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Basket kateter kisithliklari

Constellation EA FIRMap EA Constellation EA FIRMap EA

* Ozellikle LA kapsama bazi 0mn “amn st st
e |

bolgelerde < %50 Lt

* Sinyal kalitesi diisuk . 2 : :

 Elektrodlar arasi mesafe fazla (> .
20 mm) (deformasyona 3 ] 3 g
bagli)—2>spasyal ¢coziinlrlik? : o

* Bolgesel asiri ornekleme (optimal
kateter pozisyonu?)
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Card Electrophysiol Clin. 2019 December ; 11(4): 583—-595.



Proximal
clectrodes
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Kateter caplari (31/2-38/3-48/4-
60/5-75/7 mm/50-60-70 mm)

!
f Distal

clectrode
(&

Practical differences Constellation n=20 FIRMap n=20 p-value
Basket size mm
50 1] 3 0.23
60 20 17 023

I LA coverage % mean = SD 50.8=10.3 76.9+12.9 <0.001 I
Posterior LA appendage ridge catheter position 35.4=101 T74.0£14.7 0.004
Anterior LA appendage ridge catheter position 35.0=4 4 554+10.7 <0.001
Septal coverage 15.5=12.0 66.8=20.9 =0.001

Electrodes with L A contact n (%)

I Peak-to-Peak amplitude =0.5mV 40.2285 (62.8) 539285 (84.2) 0.001 I
Scar-adjusted Peak-to-Peak amplitude =0.5mV 39.0=8.0 (60.9) 52484 (81.9) 0.001
Electrodes <10mm from the geometrv (%0) 50.8=4.7 (79.3) 57.5%4.1 (89.8) <0.001

Catheter deformation
In-vive vs. ex-vivo equatorial mterspline distance
Maximum mm mean = SD 37.1£119vs. 210 22.543.2+vs. 19.0
Minimum mm mean = SD 101482 vs. 210 17434 vs. 190
"CV of equatorial interspline distances in-vivo 0.520.1 0401 0.02
Percentage of splines with an interspline distance of 68.4=26.1 6.6=12.3 <0.001

< or 220% of ex-vivo spacing




Ablation of Rotor and Focal Sources Reduces
Late Recurrence of Atrial Fibrillation Compared

With Trigger Ablation Alone

Extended Follow-Up of the CONFIRM Trial
(Conventional Ablation for Atrial Fibrillation With or
Without Focal Impulse and Rotor Modulation)

m Characteristics of Population

FIRM-Blind

Characteristic (Conventional) FIRM-Guided p Value
Type of AF 65 27 0.336
Paroxysmal AF 32.3% (21) 222% (6)
Persistent AF 52.3% (34) 63.0% (17)
Long-standing persistent AF 15.4% (10) 14.8% (4)
Age (yrs) 61.2 + 87 63.0 =83 0.362
Men/women 63/2 25/2 0.578
AF history (days) 1,090 (413-2,712) 1,753 (1,127-3,249) 0.056
| LA diameter (mm) 44 +7 50 + 8 <0.001 |
LV ejection fraction (%) 55 + 12 52 + 17 0.430
Prior ablations 20% (13) 22.2% (6) 0.811
Comorbid conditions
Hypertension 45/64 25/27 0.049
Diabetes 20/64 11/27 0.383
Body mass index (kg/m?) 322 + 57 335 + 6.1 0.324
Obstructive sleep apnea 28/63 21/27 0.007
Congestive heart failure 26/65 11/27 0.947
BNP (pg/ml) 199 + 179 169 + 131 0.518
GFR (ml/min) 771+ 199 700 £17.7 0.156
Magnesium (mg/dl) 2 (1.9-2.2) 2 (1.9-2.2) 0.972

92 hasta, 107 islem

%97’sinde odak var

Akut AF sonlanmasi %86 vs. %20
Uzun donemde %82 vs. %44.9

Multiprocedure, p=0.007
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J Am Coll Cardiol. 2012 August 14; 60(7): 628-636.



A. Left Atrial Rotor in AF

B. FIRM: Sinus Rhythm in < 1minute
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Non Kontakt ’
Haritalama Yontemler;

Islem &ncesi goériintiileme

252 elektrod unipolar haritalama ) i ; |
) L Z2°

Yaksek Cozunarlukli haritalama & i k . S

kateteri yok P % ‘

Mikroreentri / fokal ayirimi
Ust Uste gelen anatomik bélgeler

Faz haritalamada yanlis rotor
olasiligi




Multicentre evaluation of non-invasive biatrial

mapping for persistent atrial fibrillation ablation:
the AFACART study

Sébastien Knecht'!2, Manav Sohal'?*, Isabelle Deisenhofer3, Jean-Paul Albenque?,
Thomas Arentz’, Thomas Neumann®, Bruno Cauchemez’, Mattias Duytschaever?,

Khaled Ramoul’, Thierry Verbeet!, Sonia Thorsten3, Amir Jadidi®>, Stephane Combes?,

René Tavernier?, Yves Vandekerckhove?, Sabine Ernst8, Douglas Packer?, and
Thomas Rostock!?

Randomize ¢cok merkezli (8)
PsAF hastalari (118)
Sarukleyici dagilimi (%53 LA, %27 RA, %20 septum)

Asamali ablasyon
1. AF siirtikleyicileri = SR saglanmazsa
2. PVI-> SR saglanmazsa
3. Ek hatlar

Akut SR (%64)
12 ayda AF’siz yasam %77 (AT %49)
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P =0.672 for comparison
across all centres

m AF recurrence
W No AF recurrence

P=0.048 for comparison
across all centres
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Spasyotemporal Dispersiyon Alanlari ?

Dispersion
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AF/AT rates (1 procedure)

Study population
walidation set

105 hasta, non-randomize

Pentaray kateter
Dispersiyon alanlari isaretlenerek ablasyon

Bilgisayara modellemede bu alanlarin rotorlarin kor
bolgesi oldugu goruldu
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Original Investigation | Cardiology

Catheter Ablation With Morphologic Repetitiveness Mapping
for Persistent Atrial Fibrillation

Chin-Yu Lin, MD, PhD; Yenn-Jiang Lin, MD, PhD; Satoshi Higa, MD, PhD; Wen-Chin Tsai, MD, PhD; Men-Tzung Lo, PhD; Chia-Hsin Chiang, M5;
Shih-Lin Chang, MD; Li-Wei Lo, MD; Yu-Feng Hu, MD; Tze-Fan Chao, MD; Fa-Po Chung. MD: Jo-Nan Liao, MD; Ting-Yung Chang, MD: Chen Lin, PhD;
Ta-Chuan Tuan, MD; Ling Kuo, MD; Cheng-1. Wu, MD; Chih-Min Liu, MD; Shin-Huei Liu, MD; Ming-Jen Kuo, MD; Ying-Chieh Liao, MD:;

Chieh-Mao Chuang, MD; Yun-Yu Chen, MPH, PhD; Yu-Cheng Hsieh, MD, PhD; Shih-Ann Chen, MD

320
220

300, | o
180

1280

Anterior view Anterior view

» 170 hasta / persistan AF / randomize
* CARTO/Pentaray kateter

o5 * PRISM — elektrogram peryodisitesi ve benzerligi
[ g (>315 ms)
I o * PVIvs PVI+PRISM guided ablasyon
- « 12 ay sonunda HR: 0.53 [95%Cl, 0.33-0.85]
Zone A 1 2 3 4 5
Zone B 38 “&'\ 40 a1 az 43
Zone C ’ 7¢ 77 78

JAMA Network Open. 2023;6(11):e2344535



Freedom from Atrial Fibrllation
) .. . L All Cases  p < 0,001
Direct Or Coincidental Elimination of Stable Rotors or Focal | M 18t Ablation p < 0.001
Sources May Explain Successful Atrial Fibrillation Ablation: On- o8 llh _______________
Treatment Analysis of the CONFIRM (CONventional ablation for o8 k! Nt Brough source
H H H H ] Thraugh source
AF with or without Focal Impulse and Rotor Modulation) Trial L o W Gva s, 1ot shiion
o4 -"..]1_ ______ « == Through source, 15t ablation
Sanjiv M. Narayan, MD PhD FACC'23 David E. Krummen, MD FACC'2, Paul Clopton, MS?, - '
Kalyanam Shivkumar, MD PhD FACCS, and John M. Miller, MD FACC4 1 02 — . .
-~ * F|IRM-blinded
Ly 20 o o0 w00 ablasyonlarin %45
Characteristic  Any Source Ablation (n=61) No Source Ablation (n=33) P | Days ‘- . ..
AT Presentation 0.63 T 33 13 a 4 3 I nde SU ru kIeyICI

e Genis antral PVI ostealden PVI daha iyi olma nedenlerind_..222°n+

tesadufen surukleyicilerin ortadan kaldiriimasi ?
e Olusturulan ablasyon lezyonlarininda da benzer etki?

CHADS, score l v
0.6 i
Oorl 26 (42.6%) 21 (63.6%) 0.08
2 or more 35 (57.4%) 12 (36.4%) p < 0.001
0.4
NYHA Class 0.32
01 52(85.2%) 31 (93.9%)
10 9 (14.8%) 2(6.1%) 02 1
Comorbid Conditions
Hypertension 50 (82.0%) 23 (69.7%) 0.20 0.0 '
0 200 400 600 800
Diabetes 21 (34.4%) 7(21.1%) 0.24 Days
Prior Stroke/TIA 11 (18.0%) 4(12.1%) 0.56 24 g9 6 2 2 None
Coronary Disease 26 (42.6%) 5(15.2%) 0.01 Number ., -
] at Risk J - 20l
Hypercholesterolemia 47 (77.0%) 20 (60.6%) 0.10
33 26 12 T 1 All
Prior Conventional 22 (36.1%) 10 (30.3%) 0.65
Ablation

J Am Coll Cardiol. 2013 July 9; 62(2): 138-147.



Surukleyicilerin Dagilimi

B. AF Source Locations - CONFIRM Persistent AF
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AF suresi uzadikca strukleyici sayisi ve dagilimi
artiyor

PV boélgesi dominant surikleyici alanlari!!!
Sag atriyum!!!

Pers>12m

Pers<12m

PersSR

A. Distribution of Re-entrant and Focal Drivers

Number of Regions

Pers<12m Pers>12m

p=0079

J Am Coll Cardiol 2017;69:1257-69.

J Am Coll Cardiol. 2013 July 9; 62(2): 138-147



FIRM Ablasyon
Etkinlik

e Konvansiyonel ablasyona
kiyasla AF’siz sure daha
uzun

* Cogunlukla non-
randomize,

e Calismalar hem hasta
gruplari, hem haritalama,
hem de ablasyon stratejisi
acisindan oldukca
heterojen

* Elde edilen haritalarin
degerlendirilmesi ?

Control

Risk Ratio

Total Events Total M-H, Random,95%Cl

Risk Ratio
M-H, Random, 95% CI

Driver-guided

Study or Subgroup Events

1.1.1 Acute AF termination

Narayan (CONFIRM), 2012 20 36
Atienza (RADAR-AF), 2014 (PAF) 32 85
Mienza (RADAR-AF), 2014 (PehF) " 54
Lin, 2016 25 H
Seitz, 2017 100 105
Subtotal (35% Cl) 289
Total events 204

B
2]
14

Y
29

21

il
59
59
34
47
262

Heterogeneity Tau*= 012, Chi*=1375 df=4 (P=0.008) F=71%

Testfor overall effect 2= 3.79 (P = 0.0002)

1.1.2 Freedom from AF/AT (=1 year)
Marayan (CONFIRM), 2014 15

Alienza (RADAR-AF), 2014 (PAF) 3
Afienza (RADAR-AF), 2014 (PeAF) 7

Jadidi, 2016 a9
Seitz, 2017 58
Subtotal (95% Cl)

Total events 191

Heterogeneify Tau?= 0.04, Chi*=7.97 df= 4 (P=0.09); F= 50%

Testfor overall effect 2= 240 (P = 0.02)

1.1.3 Freedom from AF (=1 year)

Marayan (CONFIRM), 2014 2
Alienza (RADAR-AF), 2014 (PAF) i
Alienza (RADAR-AF), 2014 (PeAR) 30

Haissaguerre, 20147 60
Jadidi, 2016 68
Lin, 2016 28
Subtotal (95% Cl)

Tofal events 244

Heterogeneity: Tau®= 0.09; Chi*= 32.29, df =4 (P < 0.00001); = 85%

Test for overall effect 2=1.85 (P = 0.06)

27
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g5

105
329

27
54
58
71
25

H
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17

124

18
40
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71
35
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il
59
a7
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47
293
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a9
57
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34
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6.02 (266,136
153[1.03,2.26)
1.771.06, 2.97)
278[153,5.04]

1.54[1.23,1.94]
2.08[143,3.05]

212[1.25,3.81]
1.07[0.78,1.49]
0.98 [0.67, 1.45]
1.48[1.10,1.99]

153[1.01,237
1.34[1.05,1.70]

2811181,437)
0.98[0.77,1.26]
0.98[0.69, 1.39]
0.98[0.86,1.11]
1511.17,1.94)

1.40[1.02,1.93
1.29[0.99,1.69]
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Randomized evaluation of redo ablation
procedures of atrial fibrillation with focal
impulse and rotor modulation-guided

procedures: the REDO-FIRM study

¥, John M. Miller?, Philipp Sommer?, Tamas Szili-Torok

Stefan G. Spitzer

Vivek Y. Reddys, Georg Nélker(’, Chris WiIIiams7, Anne Sarver7,

and David J. Wilber®

e Randomize

* Daha o6nce PVI yapilan ve PV
rekonneksiyonu olan

e 269 hasta / 156 persistan AF

* FIRM ablasyon vs. konvansiyonel
ablasyon

* RE-AFFIRM calismasi da benzer
sonuclar verdi

4
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a 70 3
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o 507
o 457
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T 354
€
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103 Conventional
5 =
— FIRM
0 3
T T T T T T T T y T i T T i T i
0 1 2 3 4 5 6 7 8 9 10 1 12
Follow-up Duration from Procedure (Months)
Convent tional: At Risk 77 75 75 75 65 65 59 53 52 52 50 50 44
Conventional: Event 0 0 0 0 10 10 16 22 23 23 25 25 30
Convent tional: Censor 0 2 2 2 2 2 2 2 2 2 2 2 3
Conventional: Survival 100% 100% 100% 100% 86.7% 86.7% 78.7% 70.7% 69.3% 69.3% 66.7% 66.7% 59.9%
Conventional: Event Rate 0.0% 0.0% 0.0% 0.0% 13.3% 13.3% 21.3% 29.3% 30.7% 30.7% 33.3% 33.3% 40.1%
FIRM: At Risk 78 77 76 74 66 65 58 51 51 51 51 51 36
FIRM: Event 0 0 0 0 8 9 16 21 21 21 21 21 31
FIRM: Censor 0 1 2 4 4 4 4 6 6 6 6 6 1
FIRM: Survival 100% 100% 100% 100% 89.2% 87.8% 78.4% 71.5% 71.5% 71.5% 71.5% 71.5% 57.2%
FIRM: Event Rate 0.0% 0.0% 0.0% 0.0% 10.8% 12.2% 21.6% 28.5% 28.5% 28.5% 28.5% 28.5% 42.8%

Europace (2023) 25, 74-82.



Endo-Epikardial Asenkroni
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AF’nin substrati ve ¢esitli devamlilik
mekanizmalari hakkinda bilgi sahibi olmak, AF'nin
dogal seyrini anlamak icin blylk 6nem
tasimaktadir.

Temporal heterojenite, miyokardiyel katmanlar
arasinda tercihli ileti, transmural ileti ...

Farkh asamalarda AF substrati farkl tedavi
yontemleri gerektirebilir

Doi: 10.1161/CIRCEP.115.003648.



SONUC

e AF surukleyiclerinin AF devamliliginda onemli roli var (persistan AF)
* FIRM esliginde ablasyon sonuclari henlz celiskili

* Optimal haritalama ve ablasyon teknigi heniz belli degil (zamansal-
uzaysal periodisite)

* Ablasyon hedefi ?



Tesekkur ederim ....



