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Paroksismal AF’lerin her yil %95,5’i persistan AF’ye doner

Kato T, et al. Circ ] (2004) 68: 568
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Atrial fibrilasyon itrevesibl fibrozisi tetikler

Fibrosis (%)

Shinagawa K, et al. Circulation (2002) 105: 2672



Pulmoner ven 1zolasyonu

Pulmoner ven izolasyonu AF ablasyonunun temel tagidir.

Hedef PV ile LA’nin elektriksel izolasyonudur.




PV dis1 tetikleyiciler

En sik odaklat:

Vena kava superior
Sol atrium arka duvari
Krista terminalis
Koroner sinus
Marshall ligamenti
Interatrial septum

Sol atrial apendiks



Hedef PV Izolasyonu

Segmental ostial
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Approach to the Catheter Ablation Technique of Paroxysmal and Persistent Atrial Fibrillation:A Meta-

Analysis of the Randomized Controlled Trials
RATIKA PARKASH, M.D., M.Sc.,» ANTHONY S.L.. TANG, M.D.#
JOHN L. SAPP, M.D.,* and GEORGE WELLS, Ph.D./
From the *Queen Elizabeth II Health Sciences Centre, Halifax, Canada; #Roya/ Jubilee Hospital, Victoria, Canaday; and [University of
Ottawa Heart Institute, Ottawa, Canada

PVI vs PVI+ LL

Risk Ratio Risk Ratio
andom, 95% Cli M-H, Random, 95% CI

Nl

Gaita 2008 059030, 1.20)

Pappone 2004 0.77 [0.66, 0.89]

Willems 2006 02010.14,062

Subtotal (95% CI) 0.5310.32,0.87)

Total events

Heterogeneity. Tau"= 018, Chi"= 1198 df= 3 (P = 0.007), F=
Testfor overalleffect Z= 252 (P=001)

Paroxysmal AF
Fassini 2005 081 064,103
Gaita 2008 081[056,1.18

Haissaguerre 2004 090[0.70,1.15
Hocini 2005 079063, 1.00]
Oral 2004 089(0.74,1.08)
Pappone 2004 099 [0.91,1.07)
Sawhney 2010 1.1210.72,1.74)
Sheikh 2006 0.91[0.78,1.07)
Subtotal (95% CI) 0.93(0.88, 0.99]

Total events
Heterogeneity. Tau*= 000, Ch@=691,d1=7 (P=044), "= 0%
Testfor overalleffect Z= 231 (P=002)

Total events

Heterogeneity. Tau®= 002, Chi*= 33,35, df= 11 (P = 0.0005), F= 67%
Testfor overall effect Z=313(P=0002)

Test for subaroup differences: Not applicable

(J Cardiovasc Electrophysiol, Vol. 22, pp. 729-738, July 2011)
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Approach to the Catheter Ablation Technique of Paroxysmal and Persistent Atrial Fibrillation:A Meta-
Analysis of the Randomized Controlled Trials
RATIKA PARKASH, M.D,, M.Sc.,#* ANTHONY S.L. TANG, M.D.7
JOHN L. SAPP, M.D. * and GEORGE WELLS, Ph.D.

From the *Queen Elizabeth II Health Sciences Centre, Halifax, Canada; #Roya/ Jubilee Hospital, Victoria, Canaday; and [University of
Ottawa Heart Institute, Ottawa, Canada

PVI vs PVI+ CFA

(L]

Odds Ratio Odds Ratio
, Fixed, 95% ClI M.H, Fixed, 95% ClI

Elavi 2008 0.4110.18,0.94]

Verma 2010 017 [0.02,1.14]

Subtotal (95% CI) 0.53[0.30, 0.93)

Total events

Heterogeneity. Chi*= 3.26, df= 2 (P=0.20), F= 39%
Testfor overall effect. Z= 219 (P =0.03)

Paroxysmal AF

Di Biase 2009 0.89 [0.30, 2.66]

Verma 2010 0.35[0.10,1.22

Subtotal (95% CI) 0.59 [0.26, 1.33)

Total events

Heterogeneity. Ch#=1.21,df=1(P=027),F=17%
Testfor overall effect Z=1.27 (P=0.21)

Total (95% CI) 0.55 [0.34, 0.87) &
Total events

Heterogeneity. ChF= 452, df=4 (P=0.34),F=11%
Test for overall effect Z= 2.52 (P =0.01) Favours PVI+CFE  Favours PVI
Test for subaroup differences. Not applicable
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(J Cardiovasc Electrophysiol, Vol. 22, pp. 729-738, July 2011)



2012 HRS/EHRAJ/ECAS Expert Consensus
Statement on Catheter and Surgical Ablation
of Atrial Fibrillation: Recommendations

for Patient Selection, Procedural Techniques,
Patient Management and Follow-up, Definitions,
Endpoints, and Research Trial Design

TABLE 1: CONSENSUS INDICATIONS FOR CATHETER AND SURGICAL ABLATION of AF

INDICATIONS FOR CATHETER ABLATION of AF

Symptomatic AF refractory or intolerant to at least one Class 1 or 3 antiarrhythmic medication

Paroxysmal Catheter ablation is recommended®
Persistent: Catheter ablation is reasonable
Longstanding Persistent: Catheter ablation may be considered
Symptomatic AF prior to initiation of antiarrhythmic drug therapy with a Class 1 or 3 antiarrhythmic agent
Paroxysmal: Catheter ablation is reasonabl

Persistent: Catheter ablation may be considered

Longstanding Persistent: Catheter ablation may be considered



2017 HRS/EHRA /ECAS/APHR/SOLAECE expert

consensus statement on cathetert and surgical ablation of
atrial fibrillation

Indicaions forcatheter (A and B) and suricalC, D, and E) ablaton of arialfbelion

Recommendation

Indications for catheter ablation o atrial iwillation
A. Indications for catheter ablation of atral fibrillaion

Symptomatic AF refractory or intoleran o at lexst one Parowysmal, Catheter ablation & recommendsd
Class | or I antiarmythmic medicaton

Persisent; Catheter abition 1 Feasanabe
Long:standing persistent: Catheter abkation may De considered.

Symptomatic AF por o inication of antamhythmic ~~ Parowysmal: Caheter ablation s ressonable
therapy with 2 (s | or I antiamhythmic medicafion

Persistent; Catheter ablation 5 reasonabe
Long:standing persistent: Catheter abkation may De considered.




2017 HRS/EHRA/ECAS/APHR/SOLAECE expert
consensus statement on cathetert and surgical ablation of
atrial fibrillation

[ Indications for Catheter Ablation of Symptomatic Atrial Fibrillation ]

)

Pamxysmal F"ersls.tant Long- slﬂndlng
Persisient AF

/Y /\ N\
() ) () () () ()

Figure 7. Indications for catheter ablation of sy mptomatic atral fibrllation. Shown
in this fizure are the indications for catheter ablation of symptomatic paroxysmal,
persistent, and long-standing persistent AF. The Class for each indication based on
whether ablation is performed after failure of antiarrhythmic drug therapy or as
first-line therapy is shown. Please refer to Table 2B and the text for the indications
for catheter ablation of asymptomatic AF.




2017 HRS/EHRA/ECAS/APHR/SOLAECE expert
consensus statement on cathetert and surgical ablation of
atrial fibrillation

0o i, S e ad endpons
Recommendaion

PV ton dyceer a0 et o o P s ecommended ol AF b prcus A
Aot of el o e, a i, st and hnion e ko e | B4

B

B

Montomg o P econncien o 20 it ollowng il Y ltion s esndl h B

Adratonof adenosine 20 ot ollvang vl Y s g A ey i e Y eomnecion 0 B4
et e o
[0 apateaptre (e

Demonsoaion of e ek may e consierd

100 e o e alton ey e o




2017 HRS/EHRA /ECAS/APHR/SOLAECE expert

consensus statement on cathetert and surgical ablation of
atrial fibrillation

blation strategies 1o be considered lor e in conjunction 113 patient has a history of typical atrial Butter or typical anal Hutter & induced at the time of AF ablation, debveryof 4 |
with PV isolation CavOrCuspid 1sthimus linear &sion & recommended.

I limear ablation lesions ae appled, operators shoukd ise Mapping And pacing manewrvers 1o sses or line compléteness. |
I reproduicible focal tragger that initiates AF i identilied outside the PY ostia at the time of an AF ablation procedure, [
Ablation of the focal trigger should be considersd.

When performing AF abltion with a foce-sensing RF ablation catheter, 4 munimal targeted contact loree of 5 to 10 grams & 13
esonable.

Posterior wall solation might be consdered for initil or epeat ablition of perdstent of bag-<landing pesisent A1 [Ib
Adminstron of hgh-doe soproterenol 1 screen lor and then ablate non-PY tnggers may be corsidered during nitial or b
fepedl AF ablation procedures in patients with pamxysmal perstent of long-Sanding perssient AR,

Df-hased ablation strategy & of unknown iselulness lor AT ablation b
The iselulness of creating linear ablation k4o in the Fight of ke JUum 43 n initil of fepeat ablation strategy lor b
persstent of long-Standing perastent AF & nit wel established

The isseduln ess of linear dblation 300 In the Alsente of macroreen trant atnal Hutter is not wel egablsbed. 1
The selulness of mapping and ablation of aréas of bnormal myocadial tsue identihed with woltage mapping or MEl & I

A1 initial or repeat ablation strategy for perdstent of bng-standing perasent AF is not well establishel
The e ulness of ablation of comples [ractonated atnal elactrogiarms 48 an imitial of repeat ablation sirategy lor persten

ind long-sanding persistent AF & not well stablshel

The iselulness of ablanon of rtatonal actvity & an initial of repeat ablaton strategy lor persisient and long-sLanding
persistent AF & not well establshed

The usefuliess of ablation of autonomic gangla & an inial o wpeat ablation Srategy lor parysmal, perasent, and long-
SLanding perstlent Al 13 nol well edablshed.




Persistan AF ‘de Ablasyon



Ekvatoral sogutma
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Distal hemisfer

8 injeksiyon tipu
Daha hizli ve etkili sogutma
Daha genis alanda (28 mm)
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POST PROCEDURE VOLTAGE MAPS

Chierchia, et al.

Kenigsberg, et al.

Patients

Balloon and Application Time

4

CB1 28 mm, 5 min

Extent of posterior wall ablation 40%

6 month Freedom from AF

75%

43

CB2 28 mm, 3 min

73%

95%

Chierchia 28mm CB1

Posterior view: Patient A

Chierchia 23mm CB1

Posterior view: Patient B

Kenigsberg 28mm CB2

Postetior view: Patient C

Kenigsberg 28mm CB2

. . . v
Posterior view: Patient D

Kenigsberg 28mm CB2

Superior view: Patient C

Kenigsberg 28mm CB2

Inferior view: Patient C

CB2. jenerasyon
ile %73 posterior
duvar ablate

edilebilmektedir

Chierchia, et al. Cardiovasc Med (Hagerstown). 2011; 12(3): 162-166.

Kenigsberg, et al. Heart Rhythm 2014; 12(2):283-90 12
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Cryoballoon Versus Open Irrigated Radiofrequency Ablation
in Patients With Paroxysmal Atrial Fibrillation

The Prospective, Randomized, Controlled, Noninferiority FreezeAF Study

Armin Luik, MD; Andrea Radzewitz, PsyD; Meinhard Kieser, ScD; Marlene Walter;
Peter Bramlage, MD; Patrick Hérmann, MD; Kerstin Schmidt, MD; Nicolas Horn, MD;
Maria Brinkmeier-Theofanopoulou, MD; Kevin Kunzmann, MSc; Tobias Riexinger, MD;

Gerhard Schymik, MD; Matthias Merkel, MD; Claus Schnzjﬂ 1)

irculation. 2015:132:1311-1319

Point-by-Point Radiofrequency Ablation Versus the Cryoballoon
or a Novel Combined Approach: A Randomized Trial Comparing
3 Methods of Pulmonary Vein Isolation tor Paroxysmal Atrial

Fibrillation (The Cryo Versus RF Trial)

ROSS J. HUNTER, Pu.D., EE.S.C., VICTORIA BAKER, M.Sc., MALCOLM C. FINLAY, M.R.C.P.,
Pu.D., EDWARD R. DUNCAN, M.R.C.P., Pu.D., MATTHEW J. LOVELL, M.R.C.P., Pu.D.,
MUZAHIR H. TAYEBJEE, M.D., M.R.C.P., WAQAS ULLAH, M.R.C.P., M. SHOAIB SIDDIQUI,
M.R.C.P., AILSA McLEAN, M.Sc., LAURA RICHMOND, M.Sc., CLAIRE KIRKBY, M.Sc.,
MATTHEW R. GINKS, M.D., M.R.C.P., MEHUL DHINOIJA, M.R.C.P., SIMON SPORTON, M.D.,
F.R.C.P., MARK J. EARLEY, M.D., FR.C.P., and RICHARD J. SCHILLING, M.D., F.R.C.P.

From the Barts Heart Centre, St. Bartholomew's Hospital, Barts Health NHS Trust, London, UK
(J Cardiovasc Electropfvsiol, Vol. 20, pp. 1307-1314, December 20135)




Kucuk capli, tek merkezli calismalar

Metaanaliz (Karsilastirmali degil)

Karsilastirmali calisma az.



Persistan AF’da sadece PVI?

SARA calismast™

Sadece PVI’in yeterli olabilecegi
hasta gruplarinda Cryoablasyon
tercih edilebilir.

- aa wv.;wu] o aawr 4 as amr wrwa U Cers s e e \* J.;A.MA_‘ R VAR \_//

* Mont L, Bisbal F, Hernandez-Madrid A, Perez-Castellano N, Vinolas X, Arenal A et al.
Catheter ablativo vs antiarrhtyhmic drug treatment of persistant atriyal fibrillation: a

multicentre, randomized, controller trial (SARA study).
Eur Heart | 2014;35:501-7.




Pulmonary vein isolation as index procedure for persistent
atrial fibrillation: One-year clinical outcome after ablation
using the second-generation cryoballoon @

Giuseppe Ciconte, MD, Luca Ottaviano, MD,! Carlo de Asmundis, MD, PhD, FHRS,

Giannis Baltogiannis, MD, PhD, Giulio Conte, MD, Juan Sieira, MD,

Giacomo Di Giovanni, MD, Yukio Saitoh, MD, Ghazala Irfan, MD, Giacomo Mugnai, MD,
Cesare Storti, MD,* Annibale Sandro Montenero, MD, PhD,' Gian-Battista Chierchia, MD, Ph [],'
Pedro Brugada, MD, PhD’

n=63 hasta; ort AF siiresi: 7,2 a

Overall (n = 63)

Procedural time (minutes)
Fluoroscopy time (minutes)
Mean number of freeze-thaw cycles
Left superior PV
Temperature at isolation ("C)
MNadir temperature ("C)
Left inferior PV
Temperature at isolation (°C)
Nadir temperature ("C)
Right superior PV
Temperature at isolation ("C)
Nadir temperature ("(C)
Right inferior PV
Temperature at isolation (°C)
MNadir temperature ("C)
Complications
Phrenic nerve palsy

Data are given as mean * 50 or n (%).
| W Qnary vei

thm 2015:12:60-66



Pulmonary vein isolation as index procedure for persistent
atrial fibrillation: One-year clinical outcome after ablation
using the second-generation cryoballoon @

Giuseppe Ciconte, MD, Luca Ottaviano, MD,! Carlo de Asmundis, MD, PhD, FHRS,

Giannis Baltogiannis, MD, PhD, Giulio Conte, MD, Juan Sieira, MD,

Giacomo Di Giovanni, MD, Yukio Saitoh, MD, Ghazala Irfan, MD, Giacomo Mugnai, MD,
Cesare Storti, MD,* Annibale Sandro Montenero, MD, PhD,' Gian-Battista Chierchia, MD, Ph[],'
Pedro Brugada, MD, PhD

= - %60,3
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Nl 2.0 4.0 6.0 &.a 10,0 12.0 o i) 2.0 4.0 6.0 8.0 10,0 12,0
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Months of Followsup
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Heart Rhythm 2015:12:60-66'



Europace CTLINICAL RESEARCH

doi-10. 109 3feuropacefeuus3IS0O

CTircumferential pulImMmonary vein isolation as
index procedure for persistent atrial fibrillation:
=2 comiparison between radiofreqgquency cathhetcer
ablation and second-seneration cryoballoon
ablation

Giuseppe Ciconte™, Giannis Baltogiannisi, Carlo de Asrmundis, Juan Sicira,
Giulio Conte, Giacormo Di Giovanni, Yukio Saitoh, Gha=ala Irfan,
Giacormo Mugnai, Buralc Hunulc, Gian-Battista Chierchia®, and Pedro Brusada¥®
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CLINICAL RESEARCH

Europace
doiz10.1093/europace/euu350

Circumferential pulmonary vein isolation as
index procedure for persistent atrial fibrillation:
a comparison between radiofrequency catheter
ablation and second-generation cryoballoon

ablation

Giuseppe Ciconte*!, Giannis Baltogiannis’, Carlo de Asmundis, Juan Sieira,

Giulio Conte, Giacomo Di Giovanni, Yukio Saitoh, Ghazala Irfan,
Giacomo Mugnai, Burak Hunuk, Gian-Battista Chierchia®, and Pedro Brugada®

Hears Riythim Management Centre, UZ Brusset-WVUB, Vrije Universiteit Brussel, 1071 Laasrbeckiaan, 10590 Srussels, Belgium

1.0 1 1.0 ,
"

0.8 1 ' -']_ 0.8 - _‘L\zLI_

—

i, Cryoballoon
T

0.6 4 —!'_'=L|=|_ Cryoballoon -

—L.__
RFCA

0.6 - )
RFCA

0.4 4 0.4 4

Freedom from ATas
Freedom from ATas

0.2 1 0.2 -

0.0 4 0.0 -

L] L L 0 ¥ ¥ 1

L1 e & B 1] e &

N" at risk Morniths of follow-up N" at rick Months of follow-up
Cryoballoon 50 46 ar 33 29 Cryoballoon 50 50 49 40 35 33 30

RFCA 50 44 34 33 29 27 RFCA 80 &0 49 41 33 3z 28

Figure 2 Freedom from ATa recurrences after 1 year follow-up according to ablation strategy (RFCA turquoise line; CE-Adwé, red line) off drugs,
considering (right panel) or not (left panel) a 3 months blanking period.




Cryoballoon Ablation for Pulmonary Vein Isolation
in Patients With Persistent Atrial Fibrillation

One-Year Outcome Using Second Generation Cryoballoon

Buelent Koektuerk, MD; Hikmet Yorgun, MD; Oezlem Hengeoez, MD; Cem H. Turan, MD:;
Alina Dahmen, MD: Alexander Yang, MD:; Paul M. Bansmann, MD: Eduard Gorr, MD:;
Christian Hoppe, MD:; Ramazan G. Turan, MD; Marc Horlitz, MD

n= 100 hasta, ort AF siiresi: 5,5 ay

@ Dbefore ablation
[ after ablation

Cum Survival

Ehra Score (Mean)

~IISurvival Function
= Censored

T T T T

Ll 2 |
5.0 10.0 15.0 20.0 25.0 30.0 Recurrence
Follow Up (Months)

Circ Arrhvithm Electrophvysiol, 2015:8:1073-1079



One-year follow-up after second-generation
cryoballoon ablation for atrial fibrillation in a large
cohort of patients: a single-centre experience

Ghazala Irfan'l, Carlo de Asmundis'!, Giacomo Mugnai’, Jan Poelaert?,
Christian Verborgh?, Vincent Umbrain?2, Stefan Beckers?, Ebru Hacioglul,
Burak Hunuk'!, Vedran Velagic!, Erwin Stroker!, Pedro Brugadal, and
Gian-Battista Chierchial*

Total procedures (n = 393)
%61
Death related to the procedure 0
Atrial-oesophageal fistula 0

Il Paroxysmal AF Meurclogic complications 0

Il Persistent AF Transient ST elevation 1 (0.25%)
Cardiac tamponade 1 (0.25%)*

Severe PY stenosis a

Freedom from AF/AT

Retroperitoneal haematoma 1 (0.25%)

Groin complications
Log-rank P < 0.001 P

Femoral pseudoaneurysm 5 (1.27%)**
Symptomatic persisting PMNP 1 (0.25%)

10 Total
Time (months)




Efficacy of Cryoballoon Pulmonary Vein Isolation in Patients
With Persistent Atrial Fibrillation

EMILY N. GUHL, M.D., DONALD SIDDOWAY, M.D., EVAN ADELSTEIN, M.D.,
ANDREW VOIGT, M.D., SAMIR SABA, M.D., and SANDEEP K. JAIN, M.D.

From the Center for Atrial Fibrillation, Heart and Vascular Institute, University of Pittsburegh Medical Center, Pittsburgh, Pennsylvania,
UsA

Cryoballoon Ablation for Persistent Atrial Fibrillation. Infreduction: Cryoballoon PVI has
emerged as an alternative to radiofrequency PV1 for the treatment of paroxysmal AF. The optimal strategy
for patients with persistent AF is unclear as data are limited.

Methods: We analyzed a prospective registry of consecutive patients with persistent AF who underwent
Cryoballoon PVI at a single center between 2011 and 2014. Patients were assessed for atrial arrhythmia
recurrence after a 3-month blanking period at 6 months, 1 year, and 2 years postprocedure. Recurrence
was based on typical symptoms, EC(, or event monitor evidence of AF. Kaplan—-Meier analysis was used
to estimate arrhythmia-free survival.

Results: Final analysis included 69 patients who underwent Cryoballoon PVI with a mean age 59.4 &+ 8.1
years, 85.5% male, 53.6% HTN patients, CHA2ZDS2-VASC score 1.6 £ 1.2, and LA size 4.5 £ 0.6 cm. The
single procedure atrial arrhythmia recurrence-free rate at 1-year postprocedure after a 3-month blanking
period was 539 % and 50% at a mean follow-up of 607 days. (1 the recurrence-free group, 17 % were taking
previously ineffective antiarrhythmic medications. In comparing patients with persistent AF duration <1
year versus > 1 year, there was a trend toward greater AF recurrence-free rates in the <1 year group (66 %
vs. 55%, P = 0.09).

Conclusion: Cryoballoon l‘\ I appears to be an effective initial strategy in treating persistent AF, with an




Tah. 2 Cryoablation studies {published as full papers) exclusively in persistent AF patients: methodological characteristics and acute procedural
oulcomes

Study M Balloon type Procedure Fluoroscopy Acute Comments
duration | min) ume {min) PV LIPNP rate
in S
Crconte et al. [33] 28 mm-CE2 BT 1382 14961 [T First study on persistent AF
{ 10D 25 Mo CMAP
Lemes et al. [34] - 28 mm-CB2 1136335 M.3+267 100 Post-blanking continuation
{ 1OHD %) of AATY in 33 % of patients
Koektuerk et al. [36] 28 mm-CB2 5 2+21.3 19.T£6.7 103 Bonus 240-sec frecae
{ LOHD %) post-PY] in all patients
Guhl et al. [37)] CB2 (884 %) 147 +45 45002 1 WG 17 % of AF-free patients at
one year were stll on AADs
CMAF in a subset of patients
Crconbe et al. [38] 28 mm-CB2 W15+41.7 14566 : First companson of cryo vs.
(10N %) RF in persistent AF patients

Fig. 3 Reported freedom from
atnial fibrillation duning a fol-
low-up period of 12 months
following cryoablation of persis-
tent atrial fibrillation (taking into
account a 3-month blanking pe-
nod). The reported percentage
of the study by Koektuerk et al.
pertains to a follow-up period of
10.6 £ 6.3 months

“ Percentage of patients free from AF

Ciconte et al. (33) Lemes et al. (34) Koektuerk et al. (36) Guhl et al. (37) Ciconte et al. (38)




Ciconte ve ark, 2015

Ciconte ve ark, 2015

Kokturk ve ark, 2015

Itfan ve ark, 2015

Guhl ve ark, 2016

Islem siiresi

8714382

90,5+41,7

96,2+213

87,1+38,2

147x45

Floroskopi siiresi
14,9461
14,5+6.6
19,7+6,7
14,9461

45+2.2
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Freedom from Atrial Fibrillation.

P=0.15 for the overall comparison,
by the log-rank test

12 ulkeden 589 hasta
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7=l Primary and Secondary Outcomes

Freedom from

AF after2 72 % 60 % 58 % 0.18

procedures

Freedom from
AF/AFL/AT after
2 procedures

Percentage of
patients still on
AAD at 18 mo

* AAD = antiarrhythmicdrugs



PVI PVI+CFE PVI+LINES p value

Procedure
time (min) 166.95 = 54.83 229.16 = 83.20 222.56 = 89.37  <0.0001

Mapping time
(min) 13.89 = 6.64 18.75 £ 14.01 14.38 £ 7.68 <0.0001

Fluoroscopy
time (min) 29.35 £ 16.21 4211 = 21.70 40.91 £ 24.97 0.0003




Current ablation techniques for persistent atrial
fibrillation: results of the European Heart Rhythm
Association Survey

Nikolaos Dagres'*, Maria Grazia Bongiorni?, Torben Bjerregaard Larsen?,
Antonio Hernandez-Madrid?, Laurent Pison®, and Carina Blomstrom-Lundqvist®
Conducted by the Scientific Initiatives Committee, European Heart Rhythm
Association
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fibrillation: results of thhe European Heart Rhythm
Association Survey
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Aussociation

1=, o Chep of T ki ey of . G Hasrdio Tharacic and Vascutar Departrment, University Hospital-Psa, habs SDepartment of Cardiclogy. Aalborg
Ui =ity Hospital, Salborg, Denmarks S ardiolbogy D:parm-:nt_. Farmon p Cajal Hospeal Slcals Universsty, Madeid, Spaine SDepartment of Cardeology, Maastricht Usniversity Medical
Certer, Maastricht, The © : and SDrepar af Car . Enstitutece of Fedgaal Scsernce, Uppsala University L F5185,

FE A FOT5: ofter revizian 27 August 2005




One-Year Clinical Outcome of Pulmonary Vein Isolation

Using the Second-Generation Cryoballoon:
A Meta-Analysis

XIN HE, M.D.,* YILI CHEN, Pu.D.,* YUE ZHOU, M.5.,* YIYI HUANG, M.S., T
and JTIANGUI HE, Pu.D.*

Number of Follow-Up, Ablation
Study Year Location Patients Months AF Type Strategy

Aytemir et al.’? 2015 Turkey 109 10 (813}t Mixed “Bonus”
Kumar et al.® 2015 Netherlands ag 12.41 Mixed “Bonus”
Syl ek i) Metzner et al.” 2014 Germany 49 14.7 +1.3¢ Mixed “Bonus”
n=158 Ciconte et al.’® 2015 Belgium 143 12,1 + 4.4¢ Mixad “No-bonus”
Wissner et al.2 2015 Germany 44 13.1 + 1.9t Mixed “No-bonus”
n=45

Aryana et al.'® 2015 United States 773 124 Mixed Unknown

—— Liu et a_l.20 2015 Germany 68 12 + 4t Mixed Ur_wknown
SRy Tebbenjohanns et al.2! 2015 Germany 102 15.3 &+ 3.61 Mixed Mixed
P Furnkranz et al.® 2014 Germany 55 13.9 + 2.5t Paroxysmal “Bonus”
o i Greiss et al.” 2015 Germany 188 15% Paroxysmal “Bonus”
Gl esiaal Jourda et al.? 2015 France 75 124 Paroxysmal “Bonus”
Squara et al.™ 2015 France 178 12 (10-18)t Paroxysmal “Bonus”

P Chierchia et al.’” 2015 Belgium 287 11.5 + 3.9 Paroxysmal Mixed
Ciconte et al.™ 2015 Belgium 63 124 Persistent “Bonus”
e Lemes et al.’s 2015 Germany 49 13.9 + 5.9t Persistent Mixed

No outcome of interest: n = 24

tn vitro stady: n= 1 TMean or median.

Included studies: Abstracts: n = 3 #Maximum; Mixed, both paroxysmal and persistent AF were included or both the *no-bonus” strategy and the “honus” strategy were
n-1s adopted; Unknown, ablation strategies were not reported.

AF = atnial fibrillation.

PACE 2016,39:1-8



One-Year Clinical Outcome of Pulmonary Vein Isolation
Using the Second-Generation Cryoballoon:
A Meta-Analysis

XIN HE, M.D.,* YILI CHEN, Pu.D..* YUE ZHOU, M.S.,* YIYI HUANG, M.S..+
and JTANGUI HE, Pu.D.*

No-Bonus

1. Y11l AF’siz oran 0/,73 Hkk

Frenik sinir paralizi 004 6 HHk

PACE 2016,39:1-8
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Original article
Cryoballoon ablation for persistent atrial fibrillation — Large @c..,nm.;.;
single-center experience

Florian Straube (MD)'-*, Stefan Hartl ( MD)!, Uwe Dorwarth (MD), Michael Wankerl (WMD),
Benedikt Bunz {(MD), Ullrich Ebersberger (WMD), Ellen Hoffmann (WMD)

Department of Cardiclegy and Intermal [ntensive Care Medicine, Heart Center Munich-Bogenhausen, Mumich Municipal Hospital Growp, Munich, Cemmany

Procedural data. Data are presented as mean £ 50, median (1Q8) or % of pulmonary
veins and patients.

Owerall (=173 patients)

Total procedure time, min 155 £ 37
LA time, min 11230
Fluoroscopy time, min 27T£11
Dose area product, cGycm® 3230 (1870-5297)
Acute PV with CB only 673673 (100)
Focal touch-ups per vein Wers (o)
Cryoballoon usage
23-mm CB only 320173 (18]
28-mm CB anly 97173 (56)
28-mm+23-mm CB 44)173 (25)
Ablation duration per I, s 1498 £ 40
Ablation duration per patient, s BB + 166
Applications per patient 12394278 ) ) ) 1 pn T
Applications per PV 302119
Number of applications until P4 126 £ 062 Mk 187 182 147 1D 13 7

S poiagi Flg. 1. Primary compaosite endpoint after a single cryoballoon procedure: freedom
":E"“'h'l'w I deretmlne_'l:he TT1 [veins, %) 2?2?5?3 (43) from AFJAT or AF symptoms. The graph shows Kaplan-Meier estimates of freedom
Single-shot PVI (% of veins) 52 from arrhythmia with or without the use of antiarrhythmic medications. A 3-month
. ) —r . blanking period was considered. Five patients were re-ablated during the blanking
LA., I_E'ﬂ il.'l'l_um_ F"'n"l pulmmw vein isolation: CE, l:r]rﬂhillﬂﬂl‘l. Y, pulmnnar}r perioed and therefore calculaved as failure. Median follow-up was 14 months. AF,
vein: TTL time to isolation. atrial fibrillation; AT, atrial tachycardia; FU, follow-up.
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The impact of adjunctive complex fractionated

atrial electrogram ablation and linear lesions
on outcomes in persistent atrial fibrillation:
a meta-analysis

Paul A. Scott™, John Silberbauer, and Francis D. Murgatroyd

Department of Cardiclogy, King's College Hospital MHS Foundation Trust, Denmark Hill, London SES 9RS, UK




Methods and

results

Conclusion

In persistent atrial fibrillation (PsAF), success rates for pulmonary vein isolation (PVI) alone are limited and additional
substrate modification is often performed. The two most widely used substrate-based strategies are the ablation of
complex fractionated atrial electrograms (CFAE) and left atrial linear ablation (LALA) at the roof and mitral isthmus,
However, itis unclear whether adjunctive CFAE ablation or LALA add significant benefit to PVl alone. We performed a
meta- analysm to better gauge the benefit rJFad]unr:LwE CFAE ablation and LALA in PsAF.

ElEELr onic dambaseswa X S}fSI’.EI‘T‘IaLIEaH}f searr:hed WE mr:ludred ELLIdIE LhaL E;a-;ammed LhE impact UFCFAE al::ulanr:m or
LALA in addition to a PV]-based strategy on clinical outcomes in PsAF. We included both randomized and non-rando-
mized studies. Totally 10 studies (n = 1821) were included: 6 evaluating CFAE ablation, 3 LALA, and 1 both approaches.
In comparison with PV alone, the addition of CFAE ablation [RR 0.86; 95% confidence intervals (Cl) 0.64, 1.16;
P=0.32] or LALA (RR 0.64; 95% Cl 0.37,1.09; P = 0.10) offered no significant improvement in arrhythmia-free sur-
vival. However, adjunctive CFAE ablation was associated with significant increases (P << 0.05) and LALA non-significant
increases in prucedure and ﬂurjrrjscrjp}f times,

In PEFHF LhE adr:htmn rJFCFAE al::ulaur:m or LALR in comparison mm WI alrJnE rJFFErs no mgmhrzant improvement in

arrhythmia-free survival. Furthermore, they are associated with increases in both prDEEdur‘al and fluoroscopy times,

The optimal 2blation strategy for PSAT s currently Unclear and needs lUrther refinement,



Long Term Follow-up of Pulmonary Vein
[solation using Cryoballoon Ablation

Allan |. Davies, MBBS ?, Nick Jackson, MBBS FRACP",
Malcolm Barlow, MBBS FRACP®, James Leitch, MBBS FRACP*®

“Cardimvascular Department, John Hunier Hospital, Mewcastle, NSW, Australia
ETaronin General Hospital, Toronto, Ontario, Canada

Tek islem Multipl islem

Paraysmal 0

Persistent -

AF Free Survival
AF Free Survival

Log rank p = 0.201
" P Log rank p = 0.497

T T
T T T
A 8 kL] 36 45

Time since last ablation (months)
Time to recurrence (months)

2 &0 K 67

i3 26

Heart, Lung and Greulation (20015) xx, 1-6



Catheter Ablation for Atrial Fibrillation
Are Results Maintained at 5 Years of Follow-Up?

Rukshen Weerasooriya, BMEDSC(HONs), MBBS,* Paul Khairy, MD, PHD,# Jean Litalien, MD,*
Laurent Macle, MD,+ Meleze Hocini, MD,* Frederic Sacher, MD,* Nicolas Lellouche, MD,*
Sebastien Knecht, MD,* Matthew Wright, PHD, MD,* Isabelle Nault, MD,* Shinsuke Miyazaki, MD,*
Christophe Scavee, MD,* Jacques Clementy, MD,” Michel Haissaguerre, MD,* Pierre Jais, MD"

Bordeaux-Pessac, France; Crawley, Western Australia; and Montreal, Quebec, Canada

n: 100; 36°s1 persistan

Arrhythmia-free survival (%)
Arrhythmie-free survival (%)

2 3 3 2 3
Follow-up (years) Fallow-up (vears)

Mumber al risk | 100 kL 33 i Mumber at risk | 00 | % 71 | 67

Single Procedure Success 2T Multiple Procedure Success

Kaplan-Meier event-free survival curve after a single catheter ablation attempt. Kaplan-Meier eventfree survival cunee after the last catheter ablation attempt.

(J Am Coll Cardiol 2011:57:160-6)



Atrial fibrilasyonda sol atrial fibrozis derecesi artikca
ablasyon bagaris1 azalmaktadir

Stages of Left Atrial
Fibrosis in 3D DE-MRIs
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The clinical implications of this association warrant further investigation.

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



DE-

I ile saptanan sol atrial yapisal yeniden

sekillenmenin derecest AF tipinden ve iliskilt
komorbiditelerden bagimsizdir.

Kateter ablasyonu i¢in uygun hastalarin

seciminde atrial fibrozisin niteligi ve nicelig

islem basarisini artirirken gereksiz islem

yapilmasini onleyecektir.



Complications in the setting of percutaneous atrial fibrillation ablation
using radiofrequency and cryoballoon techniques: A single-center study
in a large cohort of patients

Glacomo Mugnai *'1, Ghazala Irfan 1, Carlo de Asmundis 1, Giuseppe Ciconte 1, Yukio Saitoh 1, Burak Hunuk 1,
Vedran Velagic ', Erwin Stroker ', Paolo Rossi !, Lucio Capulzini ', Pedro Brugada !, Gian-Battista Chierchia

Heart Rhythim Management Centre, UZ Brussel—VUB, Brussels, B -{.I!_

Total procedures RE procedures B pmocedures
(n=1233) (n=642) (n= 591)
Female gender 340TEE— 169 (26) 176 (30)
A [years) 589 4+ 11 60+ 10 58 4+ 13
Duration of symptoms | months ) 29 + 45 31+ 47 28 4+ 42
Persistent AF 383 (31) 287 (45) 96 (16

- Long-standing persistent AF B7[7) 14 (12} 13 [2)
Previous AF ablation 223 18] 168 [26) 55 (4]

Hy pertension 506 (41) 271 [42) 235 (40)
Dys lipidemia 429 (35) 236 (37) 193 (33)
Diabetes mellitus 92 (7) 52 (8) 40 (7}
Coronary artery disease 105 (9) 61 (10) 44 (7]
Dilated cardiomyopathy 71 (&) 43 (7) 281(5)
Valvular disease 30 (2) 12 (2) 18 (3)
Absence of cardiomyopathy 951 (77) 483 (75) 468 (79)
Hy pothy rowdism 45 [ 4) 29(5) 16 (3)

Cral anticoagulation 857 (70) 443 (69) 414 (70}

IC dass antarchythmic drugs 380 (31) 209 (33) 171 (29)
Beta blockers 455 (37) 248 (39) 207 (35)

1l dass antiarchythmic drugs 393 (32) 217 (34) 176 (30)
Calcium channel blockers 46 (4) 30(5) 16 [ 3)

Left ventricular ejpection fraction (%) 58 4+ & 57 + G 59 4= 13
Left atrial size (mm} 44 4 7 46 + 7 2 47
CHAzDS:-VASC score 142 4+ 1.3 145+ 1.3 137 4+ 1.3
CHADS soome 082 4+ 058 0.84 4 0.68 078 + 0LE9
HA5-BLED soore 1.16 4+ 101 1.19 4 1.05 112 + 102
Body mass index (kg/m®) 27+ 4 2844 27+ 4
Roof line 205 (17) 198 (31) 7(1)
Mitral line 108 (9) 105 (16) 3 (05)
Ablation of complex electrograms 112 (9) 110 (17) 2(03)

RF: radiofrequency; CB: ayoballoon; AF: atnal fiballaton.

International Journal of Cardiology 196 (2015) 42-49



Complications in the setting of percutaneous atrial fibrillation ablation
using radiofrequency and cryoballoon techniques: A single-center study
in a large cohort of patients

Glacomo Mugnai *1 Ghazala Irfan 1, Carlo de Asmundis 1, Giuseppe Ciconte 1, Yukio Saitoh 1, Burak Hunuk 1,
Vedran Velagic ', Erwin Stroker ', Paolo Rossi !, Lucio Capulzini ', Pedro Brugada !, Gian-Battista Chierchia

Heart Rhythm Management Centre, UZ Brussel —VUB, Brussels, Belgium

Procedural and fluoroscopy tmes in RF and CH — ooed ures,
RF [PV isolation + addibonal lines ) st peneration CB

Procedural time [ min 1364 4+ 518 169.7 + G61.8 1160 4+ 3549 652 4+ 149.1
Fluoroscopy time (min B4 4 11489 393 4202 243 4+ TE 156 + 65

International Journal of Cardiology 196 (2015) 42-49




Complications in the setting of percutaneous atrial fibrillation ablation
using radiofrequency and cryoballoon techniques: A single-center study
in a large cohort of patients

Glacomo Mugnai *'1, Ghazala Irfan 1, Carlo de Asmundis 1, Giuseppe Ciconte 1, Yukio Saitoh 1, Burak Hunuk 1,
Vedran Velagic ', Erwin Stroker ', Paolo Rossi !, Lucio Capulzini ', Pedro Brugada !, Gian-Battista Chierchia

Heart Rhythm Management Centre, UZ Brussel —VUB, Brussels, Belgi

FEMSE EWenDS an AMabon procedunes,

Total RF CB pvalue
procedures  procedures  procedures
(h=1233) (n=642) (n= 591)

Serious adverse events

Death related to the procedure O 0 0
Atrial-esophageal fistula 1 (0.08%) 1(0.06%) O 0.3 5
Thromboembobc complications 7 s
~ Stroke 1 (0.08%) 1(0.06%) O 0.3 s
- Transient schemic attack 3 (0.24%) 2(031%) 1(0.17%) 0.6 8 *1 i i }
Cardiac tamponade 13(1.05%) 10(156%) 3(051%) 007 g 3s | —
Severe PV stenosis 0 0 a § -
PV intramural hematoma 1 (0.08%) 0 1(017%) 03 o - ——
Reroperitoneal hematoma 1 (0.08%) 0 1 (0.17%) 03 2 25 i
Gmin complications 3 2
- Femoral pseudoaneurysm 12 (097%) B(125%F 4(068%) 03 § | : B
- Arteriove nous fistula 2 (0.16%) 1(0.16%) 1(0.17%) 09 § A
Symplomatc persisting PP 1 [(0.08%) 1] 1 (0175} 0.3 % 11
Fleural hematoma 1 (0.08%) 0 1(017%) 03 = os |
Total 36 (292%) 23 (358%) 13(220%) 0.1 P — ,
Other adverse svents = 2008 2009 2010 2011 2012 2013 2014
fcute percarditis 17 (1.38%) 12(187%) 5(085%) 012 Year
Transient ST elevation 7 [0.57%) 4 (062%) 3 (0.51%)
Phrenic nerve paksy 48 (389%) O 48 (B.12%)
» Transient 37 (3008) O 37 [ 6.26%)
+ Persistent 11(089%) O 11 ( L.B6%)

RF: radiofrequency; CB: cryoballoon; PV: pulmonary vein; PNP: phrenic nerve W

4 2 femoral pseudoaneurysms were related to the left femoral artery approach,
used until October 2009 to monitor arterial pressure and to assess the radiological
position of the aorta,

International Journal of Cardiology 196 (2015) 42-49
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Kriyobalon Radyofrekans

Gaita ve ark.
J Cardiovasc Elect 2011

Herrara ve ark.
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Heart Rhythm. 2016 Feb;12(2):374-82. doi: 10.1016/.hrthm_2015.10.023. Epub 2015 Qct 23,

Prevalence and distribution of focal triggers in persistent and long-standing persistent atrial

fibrillation.

Santangeli P', Zado ES', Hutchinson MD', Riley MP', Lin D', Franke! DS', Supple GE', Garcia FC', Dixit §', Callans DJ', Marchlinski FE®.

2168 AF hastasinin 1975’de (91%)

indiklenmis veya spontan PV trigger
mevcut.

Figure A: Overall prevalence of pulmonary vein triggers in paroxysmal,
persistent, and long-standing persistent atrial fibrillaton.

PV triggerlarin prevelanslari tim
gruplarda benzer bulunmus. (p= .874):

Paroxysmal AF (1398 [91%]),
Persistent AF (449 [91%]), and

long-standing persistent AF (129

)
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[9 1 0/ O]) Paroxysmal Persistent Longstanding
Persistent

Bu sonuca gore persistan AF’de,
kateter ablasyonunda AF
tetikleyicilerini elimine etmede PV
izolasyonu hala kose tasidur.



Cryoballoon ablation of persistent atrial
fibrillation: feasibility and safety of left atrial roof
ablation with generation of conduction block in
addition to antral pulmonary vein isolation

Malte Kuniss?*, Harald GreiB1, Dmitri Pajitnew?!, Ersan Aklkayal, Mikolas Deubner?,
Andreas Hain!, Lars Bodammer1, Alexander Berlkowitschl, Gian-Battista ChierchiaZ,
Christian WwW. Harmm?, and Thomas NMeumann™

Figure | Fluoroscopic example of a representative case of suc-
cessful linear ablation at the LA roof border (green line, deter-
mined by preceding LA angiography) with the second-generation
cryoballoon. The circular mapping catheter is anchored in the
LSPV. Blue coloured circles represent balloon positions during
PV isolation of RSPV and LSPV. Dotted rings indicate balloon posi-
tions during generation of the roofline.

Methods

and results

Conclusion

Keywords

Although the generation of linear lesions by ablation improves success rates in patients with persistent atrial fibrillation
(AF), the procedure has been considered unsuitable for eryoablation balloon catheter technologies. We develaped a
technique for linear ablations, using second-generation cryoballoon technology.

This was a single-arm, prospective study in 76 patients with persistent AF treated consecutively at our centre. Cryoa-
blation was performed using a 28 mm second-generation cryoballoon. The first cryoenergy application was performed
in elose proximity to the position during isolation of the left superior pulmanary vein (PV). Sequential everlapping
freczes were applied along the left atrial (LA) roof by slight clockwise rotation of the sheath in combination with slight
retraction of the sheath and incremental advancement of the eryoballoon, until reaching the original position for right
superior PV isolation. The acute endpoint was the creation of a roofline, defined as complete conduction block across
the LA roof =120 ms and ascending activation across the posterior LA wall. Acute success in roofline generation was
achieved in 88% of patients, applying on average five (median 4=£) freezes with nadir temperature of =40°C (=36 10
=44°C). In five patients, conduction block could not be achieved. No phrenic nerve injuries eccurred during roofline
generation.

Generation of linear roofline lesions is possible with the second-generation cryoballoon. The technique can be used in
combination with FY isolation to treat persistent AF with goad acute success rates, short procedure times, and accept-
able safety concerns. If validated by further studies, the method would be an appealing alternative to radiofrequency
ablation technigues.

Cryoballoon  Persistent atrial fibrillation » Left atrial linear lesions # Ablation procedure times




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 Coételi, Banu Evranos, and
Kudret Aytemir

Fatulty of Medicine, Department of Cardiology, Hacettepe University. Sdhhiye, 06100 Ankara, Turkey

Recsived ? Decernber 2016; editarial dedsion & fanwary 207 F; accepred 18 Jonuory 2007

Methods
and results

Keywords

In this study, we sought to evaluate the safety and efficacy of cryoballoon (CB) based empirical left atrial appendage
(L&A isolation as an adjunct to pulmonary vein isolation (FY]) compared to the PYl-only strategy in patients with
persistent AF.

A total of 100 consecutive patients with persistent AF underwent both PVl and additional LAA isolation using CB
{Group Il). As a control group (Group [}, among persistent AF patients, we conducted a retrospective. propensity-
score matched cohort, in whom only PVY1 was performed using CB. Recurrence of atrial tachyarrhythmia (Ata) at
the 12th month follow-up was the primary endpoint. Baseline dermographic and clinical characteristics were similar
between two groups. At the 12th month follow-up, 67 (67%) patients in Group | and 86 (B6%) patients in Group Il
were free of ATa after the index procedure (P<0001). A= a unigue complication of LAA Bolation, left circumfles
artery spasm was observed in 4% of the Group Il After adjusting for several baseline variables, PVl-only strategy
was found as a significant predictor for recurrence (HR: 337, 35% Cl: 1.73=-6.56; P=0.001). Transoesophageal
echocardiography examination during the follow-up revealed no thrombus in the LAA

Qwr findings indicated that LAA isolation as an adjunct to PVl improved 1-year ocutcomes in persistent AF com-
pared with the PVl-anly strategy using CB without an increase in throamboembolic complications.

Arrial fibrillation » Cryoballoon e Left atrial appendage isolation




Baselina Assessmant
{Histary, Physical examination, 12lead ECG, TTE, 24-h Holter, MDCTA, TEE)
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Figure 4 Kapln-Meier curve illustrating the freedom from atrial
arrhythmias at the end of 12-manth follow-up in PV] alone group
(67%) and PY1 plus LAA isolation group (86%) after CB ablation
when a 3-month blanking period considered (P<0001).
CB,cryoballoon; LAA, left atrial appendage; PV, pulmonary vein
isolation.




Turk Kardiyol Dern Ars. 2017 Mar; 45

Case images: Electrical isolation of superior vena cava as well as pulmonary vein isolation with
cryoballoon technique in a young patient with persistent atrial fibrillation.

Canpelat U', Evranos B, K it O, Yorqun H, Avtemnir K
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Figures~ (A) Occlusion of right atrium-superior vena cava junction with cryoballoon catheter. (B) Electrical isolation of superior vena
cava potentials demonstrated on circular mapping catheter 1=2 and 3-=4 recordings.
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Tah. 3 Ongoing tmals aiming to evaluate the role of catheter ablation with cryoballoon in persistent atnal fibrllation. (ClinicalTrials gov Apnl

2016}

Name of the tnal

AF type studied

[dentiher

Status

Cryoballoon Ablation in Patients With Longstanding Persistent
Atrial Fibrillation (CRYO-LPAF)

Persistent Anal Fibnllation Cryoballoon Ablation (PAFCA)
A Prospective Study of Medical Therapy Against Cryobal-

loon Ablation in Symptomatic Recent Onset Persistent AF
(METACSA)

Cryoballoon vs. Imigated Radiofrequency Catheter Ablation:
Double Short vs. Standard Exposure Duration (CIRCA-DOSE)

Catheter Ablation Compared With Pharmacological Therapy for
Atrial Fibrillation (CAPTAF)

Cryoballoon Ablation for Early Persistent Atnal Fibnllaton
(Cryod Persistent AF)

FREEZE Cohort Study

Prospective, Randomized Companison of Hybnd Ablation vs.
Catheter Ablation (PRHACA)

Longstanding persistent
Persistent

Early onset persistent

Paroxysmal or early
persisient

Paroxysmal/persistent

Early persistent

Paroxysmal/persistent

Persistent

NCT02294929

NCTO2166723

NCTO2339218

NCTO1913522

NCTO2294955

NCTO2213731

NCTO1 360008
NCTO2344394

Recruiting

Active, not recruiting
Not el recruiting
Recruiting

Active, not recruiting
Recruiting

Active, not recruiting

Recruiting




Cryo4 Persistent AF

Cryoballoon Ablation for Early Persistent Atrial Fibrillation

Type Medtronic sponsored

Design Prospective, single arm

Status Site Activations

Patients (n) 100

Sites (N) 10

Population Early persistent AF (<lyear)
Location Europe (France, Germany)
Study Duration 24m

Primary Outcome Single procedure success of
cryoballoon ablation on patients with
early persistent AF at 12 Months

Clinicaltrials.gov NCT02213731







