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SPONTANEOUS INITIATION OF ATRIAL FIBRILLATION BY ECTOPIC BEATS ORIGINATING IN THE PULMONARY VEINS
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Electrophysiologic Findings and Long-Term Outcomes
in Patients Undergoing Third or More Catheter Ablation
Procedures for Atrial Fibrillation
DAVID LIN, M.D., PASQUALE SANTANGELI, M.D., ERICA S. ZADO, P.A-C., RUPA BALA,
M.D., MATHEW D. HUTCHINSON, M.D., MICHAEL P. RILEY, M.D., Pu.D.,

DAVID S. FRANKEL, M.D., FERMIN GARCIA, M.D., SANJAY DIXIT, M.D.,
DAVID J. CALLANS, M.D., and FRANCIS E. MARCHLINSKI, M.D.

From the Electrophysiology Section Cardiovascular Division, Hospital of the University of Pennsylvania, Philadelphia,
Pennsylvania, USA

Outcomes After Third or More Catheter Ablation for Atrial Flbrlllatlon. Introduction:

of reconnected PVs and ablag 8

more than 2 ablation procedures tS-p& Dl and =>4 procedures in 35). In 12 patlents the clinical
arrhythmia was other than AF. Of the remaining 169 patients, 69 (41 %) had 4 reconnected PVs, 27 (16%)
had 3, 31 (18%) had 2, and 29 (17 %) had 1. Only 13 (8%) had all PVs still isolated. Provocative techniques
in 127 patients initiated PV triggers in 92 patients, including AF or PV atrial tachycardia in 64 (50% ), and
reproducible PV APDs in 28 (22%). Thirty-six (20%) had a new non-PV trigger targeted. At a mean of
36 months (12-119 months) after last procedure, 63 patients (47%) had no AF off antiarrhythmic drugs
(AAD); 28 (21%) had no AF with AAD; and 18 (13%) had rare AF with good symptom control; 26 patients
(19%) had recurrent AF.

Conclusions: At time of third or greater AF ablation, PV reconnection is the rule (92%) and PV triggers
initiating AF can be demonstrated. Following repeat PVI and targeting non-PV triggers, 81% of patients
had clinical AF control. Our findings suggest that PV reisolation and attempts to identify and eliminate
non-PV triggers are effective and support the role of multiple repeat procedures for AF recurrence.
(J Cardiovasc Electrophysiol, Vol. 26, pp. 371-377, April 2015)

QID mﬁﬂiin et al. Outcomes After Third or More Catheter Ablation for Atrial Fibrillation

Journal of Cardiovascular Electrophysiology Vol. 26, No. 4, April 2015
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PV disi tetikleyiciler
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Incidence of pulmonary vein conduction recovery in
patients without clinical recurrence after ablation of
paroxysmal atrial fibrillation: Mechanistic implications
Ru-hong Jiang, MS,” Sunny S. PO, MD, PhD," Roderick Tung, MD, FHRS,* Qiang Liu, MS,”

Xia Sheng, MD,” Zu:wen Zhang, BS,” Ya-xEm Sun, PhD,” Lu Yu, MD,” Pei Zhang, MS,”
Guo-sheng Fu, MD, Chen-yang Jiang, MD

Obtain informed consent. Screen subjects by criteria:
Obtain history document
(n=392)

!

| Circumferential pulmonary vein isolation |
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| Routine clinical F/U at 1, 3, 6. and 12 months post-ablation |

[

Recurrence of AF No recurrence of AF
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Figure 2  Flowchart of the study design. AF = atrial fibrillation; EPS = electrophysiological study; F/U = follow-up.
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PVI AF Ablasyonunda kose tasi mi?
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A New Approach for Catheter
Ablation of Atrial Fibrillation:
Mapping of the Electrophysiologic Substrate

Koonlawee Nademanee, MD, FACC,* John McKenzie, MD,* Erol Kosar, MD,* Mark Schwab, MD,*
Buncha Sunsaneewitayakul, MD,T Thaveekiat Vasavakul, MD,* Chotikorn Khunnawat, MD,*
Tachapong Ngarmukos, MD#

Inglewood, California; and Bangkok, Thailand

OBIECTIVES  We sought to test the hypothesis that complex fractionated electrograms (CFAEs) recorded
during atrial fibrillation (AF) could be used as target sites for catheter ablation of AF.

BACKGROUND Mapping of AF in humans has shown that areas of CFAEs correlate with areas of slowed
conduction and pivot points 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.

METHODS The study population included 121 patients (29 females; mean age, 63 years) with refractory
AF (57 paroxysmal, 64 chronic). All patients underwent nonfluoroscopic electroanatomic
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.

RESULTS Complex fractionated atrial electrograms were found in seven of nine regions of both atria,
but were mainly confined to the interatrial septum, pulmonary veins, roof of left atrium, and
left posteroseptal mitral annulus and coronary sinus ostium. Ablations of the areas associated
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
follow-up, 110 (91%) patients were free of arrhythmia and symptoms, 92 after one ablation
and 18 after two.

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

A. ECG and Intracardiac Signals of AF C. AF Rotor in Low Left Atrium D. Processed Intracardiac Signals
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Fokal Impuls ve Rotor Modulasyonu

A. Left Atrial Rotor in AF B. FIRM: Sinus Rhythm in < 1minute
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Elektrokardiyografik Goruntuleme
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Haissaguerre M. Driver domains in persistent atrial fibrillation.

Circulation. 2014;130:530-538.



Atriyal Fibrozis ve AF

Step 1: Aquire axial views of left atrium  Step 2: Isolate and identify left atrial wall
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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.

From the Hirslanden Hospital, Department of Electrophysiology, Zurich, Switzerland

Substrate Modification BIFA in AF Ablation. Background: Catheter ablation strategies beyond
pulmonary vein isolation (PVI) for treatment of atrial fibrillation (AF) are less well defined. Increasing
clinical data indicate that atrial fibrosis is a critical common left atrial (LA) substrate in AF patients (pts).

Objective: We applied a new substrate modification concept according to the individual fibrotic substrate
as estimated from electroanatomic voltage mapping (EAVM) in 41 pts undergoing catheter ablation of AF.

Results: First, EAVM during sinus rhythm was done in redo cases of 10 pts with paroxysmal AF despite
durable PVL. Confluent low-voltage areas (LVA) were found in all pts and were targeted with circumferential
isolation, so-called box isolation of fibrotic areas (BIFA). This strategy led to stable sinus rhythm in 9/10 pts
and was transferred prospectively to first procedures of 31 pts with nonparoxysmal AF. In 13 pts (42%), no
LVA (<0.5 mV) were identified, and only PVI was performed. In 18 pts (58 %), additional BIFA strategies
were applied (posterior box in 5, anterior box in 7, posterior plus anterior box in 5, no box in 1 due to diffuse
fibrosis). Mean follow-up was 12.5 + 2.4 months. Single-procedure freedom from AF/atrial tachycardia
was achieved in 72.2% of pts and in 83.3% of pts with 1.17 procedures/patient.

Conclusions: In approximately 40% of pts with nonparoxysmal AF, no substantial LVA were identified,
and PVI alone showed high success rate. In pts with paroxysmal AF despite durable PVI and in approxi-
mately 60 % of pts with nonparoxysmal AF, individually localized LVA were identified and could be targeted
successfully with the BIFA strategy. (J Cardiovasc Electrophysiol, Vol. 27, pp. 22-30, January 2016)

Kottkamp H. Box Isolation of Fibrotic Areas (BIFA):

J Cardiovasc Electrophysiol. 2016 Jan;27(1):22-30.
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Otonom Gangliyon Pleksus Ablasyonu
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Comparison was performed using the log-rank test stratified by study site. GP = ganglionated
plexi; PVI = pulmonary vein isolation. Reproduced with permission from Katritsis, et al. %
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Bireysel Tedavi Hedefleri

- Initial target:
>10% weight loss

»Final target: BMI
<27 kg/m?

+ Avoid weight
fluctuation
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* Bireysel ablasyon hedefleri
* Kalici PVI AF ablasyonunun kdsetasi
* Genis Antral Cevresel Ablasyon

* Non-PV tetikleyiciler

* Fibrotik atriyumlarda BIFA

* Rotorlar: Hedefi gbériyoruz- Ablasyon sonuclari?
 Ampirik hatlarin hedefi?
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wide antral PVl ostial PV] Odds Ratio Odds Ratio

Study or Subgroup _ Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Arentz T 18 55 28 55 122% 047 [0.22 1.02) ——

Fiala M 5 56 6 54 36% 078[022 274 —_

Hwang HJ 12 45 18 36 95% 036[0.14,092 =

Li-Wei Lo 3 27 4 45 17% 121027638 P —

Liu X 9 55 12 55 65% 070[027, 183 —

Mansour M 10 40 16 40 78%  050[0.19,1.30) —t

Nisson B 20 46 38 54 129% 032[014,074] —e

Oral H 4 40 13 40 7T.6% 023 [0.07, 0.79) SO T

Sawhney 5 33 5 33 28%  100[0.26 384 S mm—

Tan HB 7 45 12 40 70% 043[015 123 —t

Yamada 1 51 7. 5 1.3% 0.35 [0.15, 0.84] e

Yamane T* [ b’ 1n 44 8.5% 0.25]0.08, 0.72] e

Yamane T* 8 38 14 26 85% 023[008 068 e

Total (95% CI) 610 573 100.0%  0.42[0.32, 0.56) L

Total events 118 199

Heterogeneity: Ch = 9.54, df = 12 (P = 0.66). P = 0% :Dl:‘ﬂ 0:1 - ‘i.l mu:
Test for overall effect: Z = 6.03 (P < 0.00001) Favors jexperimental]  Favors [control]

Figure 1. Combined evidence that wide antral pulmonary vein isolation
improves long-term arrhythmia-free survival compared to ostial pulmonary
vein isolation. From Proietti et al. with permission.=’
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Pulmonary-vein isolation with ablation of complex fractionated electrograms
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P=0.15 for the overall comparison,
90 by the log-rank test
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No. at Risk
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