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First diagnosed episode of atrial fibrillation

Paroxysmal
(usually <48 h)
Y
Persistent
(>7 days or requires CV)

Permanent
(accepted)

European Heart Rhythm Association (EHRA) et al. Eur Heart J 2010;31:2369-2429



Adults with atrial fibrillation, in millians

Avrupa’da AF Prevalansi

20 - 17.9 million
18 -
16 - N
10 million
14
g e R
2 o —e—Total
| =0 -==TH yaars old
10 - <+ 215 years old
L mm=e A== e~ Men
B - =T == =BT 78 o women
_ -
e r S Tl
6 - Bl oSBT
. g S

I e Lt A - .. i e G i, i

[ - S - *-
2
D 1 1 1 1 L T T T T L L] |

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

Year

1 B.P. Krijthe et al. Euro Heart J 2013 Sep;34(35):2746-51.2 Zoni-Berisso, et al. Clinical Epidemiology 2014:6 213-220




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

AF Ablasyon Indikasyonlari

TABLE 2: CONSENSUS INDICATIONS FOR CATHETER AND SURGICAL ABLATION of AF

CLASS LEVEL
INDICATIONS FOR CATHETER AELATION of AF
Symptomatic AF refractory or intolerant to at least one Class 1 or 3 antiarrhythmic medication

Paroxysmal Catheter ablation is recommended® I A

Persistent: Catheter ablation is reasonable lla B

Longstanding Persistent: Catheter ablation may be considered b B
Symptomatic AF prior to initiation of antiarrhythmic drug therapy with a Class 1 or 3 antiarrhythmic agent

Paroxysmal: Catheter ablation is reasonable lla B

Persistent: Catheter ablation may be considered b -

Longstanding Persistent: Catheter ablation may be considered b -



AF Mekanizmalari
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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.,x ANTHONY S.L. TANG, M.D.t
JOHN L. SAPP, M.D.,x and GEORGE WELLS, Ph.D.t
From the xQueen Elizabeth Il Health Sciences Centre, Halifax, Canada; 1Royal Jubilee Hospital, Victoria,
Canada; and tUniversity of Ottawa Heart Institute, Ottawa, Canada

AAIl vs RF Ablasyon

PVICPVA AAD or rate control Risk Ratio Risk Ratio
Studdy or Subgroup  Events  Total Evonts Total Woight M H, Random, #5% CI M-H, Random, 95% CI
Paroxysmal CPVA vs AAD
Pappone 2006 88 9N 24 99 682% 3671257,5.2) ]
Stabile 2008 % 4 4 5 118% 77412042040 ——
Subtotal (95% CI) 111 149 100.0% 4,65 [2.32,9.31) -
Towal events 114 28

Heterogenety Tau* =015 Chf= 209, dr=1(P=01%),.1"= 52%
Testforoverall effact Z= 4.33 (P < 90001)

Paroxysmal PVivs AAD
Fodeo 2009 13 16 3 13 17.1% 1.76 10.94,3.31) t-o—
Jais 2008 13 & 13 0 M1% 197111, 248 e
Khan 2008 16 2 0 21 00% 34.57(221,54038
Kritayaphon 2003 9 n 4 10 10%5% 2051091, 459 X
Wazni 2005 31 B 12 32 320% 236149379 -
Wiber 2010 56 106 10 61 19.4% 3221.78,584) ——
Sultotal (055 C1) 2N 175 100,05 226 11.74, 2.04) 4
Total events 132 45

Heterogenety Tau*=000, Chi*= 243, 0= 4 (P=066), "= 0%
Tast for overall ofp: =811 (P < 800001)

Persistent AF - RFA vs AAD

Fode0 THed 9 2 N4% 196111533 -

Khan 2008 N 5 0 40 00% 4305[271,68383)

Krittayaphon 2003 3 B 3 6 253% 1.50 0.56, 4.00) Shpip—

Oral 2006 32 W 3 69 230% 956 [206,2983 ——
Stablle 2006 16 2% 2 19 203% 585(1.52,22.45) ——
Subitotal (95% Cl) 142 116 100.0% 32911.29, 8.41) R
Total events 79 17

Heterogenety Tau* =066, Chi" = 11.70,0r=3 (P= 0.008),I"= 74%
Testforoverall effect Z= 2498 P = 0.01)

Go1_ 01 10 100
Favours ARD  Favours RFA
I

(J Cardiovasc Electrophysiol, Vol. 22, pp. 729-738, July 2011)



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.,x ANTHONY S.L. TANG, M.D.t
JOHN L. SAPP, M.D.,x and GEORGE WELLS, Ph.D.t
From the xQueen Elizabeth Il Health Sciences Centre, Halifax, Canada; 1Royal Jubilee Hospital, Victoria,
Canada; and tUniversity of Ottawa Heart Institute, Ottawa, Canada

PVI vs PVI+ LL

Risk Ratio Risk Ratio
rOup ndom, 95% Ci M-H, Random, 95% CI
Fa 046027, 079 -
Gailta 2008 0591030, 1.20 —T
Pappone 2004 0.77 [0.66, 0.89] ®
Willems 2006 0290014,062) —
Subtotal (95% CI) 0.53[0.32,0.87) 0
Total events
Heterogeneity. Tau™= 018, Chi"= 1198 df= 3 (P= 0.007), F= 75%
Testfor overall effect Z= 252 (P=0.01)
Paroxysmal AF
Fassini 2005 0.81[064,1.03 R
Gaita 2008 081[0.56,1.18 =1
Haissaguerre 2004 090(0.70,1.15) -
Hocini 2005 0.7910.63, 1.00 -
Oral 2004 08910.74,1.08 “
Pappone 2004 099(0.91,1.07) 1
Sawhney 2010 1121072, 1.74) -
Sheikh 2006 091 [0.78, 1.07) <
Subtotal (95% CI) 0.93(0.88, 0.99] )
Total events
Heterogeneity. Tau*= 000, Ch*=6.91 dI=7 (P=044),F= 0%
Testfor overalleffect Z= 231 (P=002)
Total events
- 3= - = = b 4 . -
Heterogeneity. Tau®= 002, Chi*= 33.35,df= 11 (P= 0.0005), P= 67% 501 o1 10 100

Testfor overall effect Z= 313 (P=0.002) " s ' =
Test for subaroup differences: Not applicable CAUSEVICEVALLL Favours PVICRVA

(J Cardiovasc Electrophysiol, Vol. 22, pp. 729-738, July 2011)



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.,x ANTHONY S.L. TANG, M.D.t
JOHN L. SAPP, M.D.,x and GEORGE WELLS, Ph.D.t
From the xQueen Elizabeth Il Health Sciences Centre, Halifax, Canada; 1Royal Jubilee Hospital, Victoria,
Canada; and tUniversity of Ottawa Heart Institute, Ottawa, Canada

PVI vs PVI+ CFAE

Odds Ratio Odds Ratio
Stu group Fixed, 95% Cl M.H, Fixed, 95% CI
é Persistent AF j I
Deisenho 0.95 (0.38, 2.38)
Elayi 2008 0.41[0.18,0.94] -
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) e p—
Verma 2010 0.35[0.10,1.22) r—
Subtotal (95% CI) 0.59 [0.26, 1.33) <SP
Total events
Heterogeneity. ChiF=1.21,df=1 (P=027),F=17%
Testfor overall effect Z=1.27 (P=0.21)
Total (95% Cl) 0.55 [0.34, 0.87) &
Total events
Heterogeneity. Chi*= 452, df=4 (P=0.34),F=11% 001 01 1 10 100

Testfor overall effect Z= 252 (P=0.01)

Favours PVI+CFE Favours PVI
Test for subaroup differences. Not applicable ]

(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

Pulmoner ven izolasyonu AF
ablasyonunun olmazsa olmazidir!!!

SVC TABLE 3: RECOMMENDATIONS REGARDING
NN ABLATION TECHNIQUE

* Ablation strategies that target the PVs and/or PV antrum are the
cornerstone for most AF ablation procedures.

* |fthe PVs are targeted, electrical isclation should be the goal

» Achievement of electrical isolation requires, at a minimum,
assessment and demonstration of entrance block into the PV,

= Monitoring for PV reconduction for 20 minutes following initial PY
isclation should be considered.

* For surgical PV isclation, entrance and/or exit block should be
demonstrated.

» Careful identification of the PV ostia is mandatory to avoid
ablation within the PVs.

e |fafocal trigger is identified outside a PV at the time of an AF
ablation procedure, ablation of that focal trigger should be
considered.

& |f additicnal linear lesions are applied, operators should consider
using mapping and pacing maneuvers to assess for line
completeness.

» Ablation of the cavotricuspid isthmus is recommended in patients
with a history of typical atrial flutter or inducible cavotricuspid
isthmus dependent atrial flutter.

patients with loni standinﬁ Eersistent AF are approached,
operators should consider more extensive ablation based on
linear lesions or complex fractionated electrograms.

* |tis recommended that RF power be reduced when creating
lesions along the posterior wall near the esophagus.

Calkins H, et al. Heart Rhythm. April 2012;9(4):632-696



STAR AF II: In Ablation of Persistent AF
“Less May be More”

Pulmonary-vein solation with additional fncar ablation

Pulmonasy wein isolation with ablation of complex fractionated dectrograms

Verma A et al. N Engl J Med 2015;372:1812-1822



STAR AF |l: In Ablation of Persistent AF
“Less May be More”

Freedom from Atrial Fibrillation.

| = 12 Ulkeden 589 hasta
P=0.15 for the overall comparison,

SR = 1:4:4 oraninda PVI, PVI+CFE,
PVI+Lineer lezyon seklinde
randomizasyon

Pulmonary-vein isolation
—

Isolation plus electrograms

= Dahil olma kriteri:

Freedom from Atrial Fibrillation (%)
wu
T

40+ Isolation plus lines
30- = Persistent AF (>7 days < 3 yil)
20 » AAi’a refrakter
10- = jlk ablasyon
0
0 i é é t|1 é é I7 2|3 €|3 1|0 1|1 1|2 1|3 ll4 1I5 1|6 1|7 1|8 1|9 " LA < 60mm

Months since First Ablation

Verma A et al. N Engl J Med 2015;372:1812-1822



Pulmoner ven izolasyonu AF
ablasyonunun olmazsa olmazidir!!!
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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

EHRA SURVEY: Avrupa’da PVI ilk ablasyon stratejisi olarak uygulayan merkez

oranlari
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Eurcpace (2015) 17, 15961600



Persistan AF ‘de Ablasyon

metodu
. RF ??

* Kriyobalon ??

HIPOTEZ:

- |Ik girisim, PVI olmasi gerektigine gére CB
da uygulanabilir.



Kriyobalon Teknolojisi

CB-1 (2010) CB-2 (2012)
« Ekvatoral sogutma « Distal hemisfer
* 4 injeksiyon tupi « 8injeksiyon tlpu

« Daha hizl ve etkili sogutma
« Daha genis alanda (28 mm)
(antral) sogutma



RF

Antral PVI
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PAF (CB VS RF)

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 SChr?‘if}m m!;.‘:m 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., F.R.C.P., and RICHARD J. SCHILLING, M.D., F.R.C.P.

From the Barts Heart Centre, 5t. Bartholomew's Hospital, Barts Health NHS Trust. London, UK
(J Cardiovasc Electrophysiol, Vol. 26, pp. 1307-1314, December 2015)




PERSISTAN AF CB ?? RF ??

 Randomize calisma yok !l
« Kucuk capli, tek merkezli calismalar
» Metaanaliz (Karsilastirmali degil)

« Karsilastirmali calisma az.



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, PhD,
Pedro Brugada, MD, PhD

n=63 hasta; ort AF siiresi: 7,2 ay **CB2 1 YILLIK DEGERLENDIREN ILK CALISMA***

Overall (n = 63)

Procedural time (minutes) 87.1 + 38.2
Huoroscopy time (minutes)
Mean number of freeze-thaw cycles

Left superior PV

1. .4

Temperature at isolation ("C) -33.0 £ 8.9

Madir temperature ("C) -50.3 £ 4.5
Left inferior PV

Temperature at isolation ("C) -26.2 * 5.3

Madir temperature (°C) -46.5 * 8.6
Right superior PV

Temperature at isolation ("C) -20.4 *+ 9.4

Madir temperature (°C) -53.5 * 4.6
Right inferior PV

Temperature at isolation ("C) -30.,7 £ 7.1

Madir temperature ("C) -47.5 £ 11.2

Complications
Phrenic nerve palsy

Data are given as mean * 50 or n (%).
PV = pulmonarv vein.

'Heart Rhythm 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 [}t_tavianu, MD,' [ar[q de Asmundis, H[It, PhD, FHRS,

Giannis Baltogianmis, H[},_Ph[}, Giulio [u-nte,_l'-'n[}, Juan Sieira, H_[}, )
Giacomo D4 Giovanni, MD, Yukio Saitoh, MD, Ghazala Irfan, MD, Giacomo Mugnai, MD,

Cesare Stort, MD,* Annilga[e Sandro Montenero, MD, PhD," Gian-Battista Chierchia, MD, Fh[},'
Pedro Brugada, MD, PhD

**CB2 1 YILLIK DEGERLENDIREN ILK CALISMA***

A 1.0 E 1,0 -
0,8 - .8 -
= = %60,3
g . - |
E 0.6 %48 | § o8
E E
E o
- 0,41 o 0,41
1] =
e g
y e
0,2 - 2
0.0 0,0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2.0 4,0 &,0 BO 100 12,0 .0 2.0 4.0 6,0 a0 10,0 12,0
Months of Followsup Months of Followsup
N® &l risk B3 aa 43 =i 3k 3k X3 M® al rigk 63 a3 i 44 414 42 33
BP (<3 ay) dabhil BP (<3 ay) harig

'Heart Rhythm 2015:12:60-66



Circumferential pulmonary vein isolation as
index procedure for persistent atrial fibrillation:
a comparison between radiofrequency catheter

ablation and second-generation cryo a'.'.con

ablation **CB2 CF-RF KARSILASTIRAN

Giuseppe Ciconte*!, Giannis Baltogiannis!, Carlo de Asmundis| Juan Sieira, *kk
Giulio Conte, Giacomo Di Giovanni, Yukio Saitoh, Ghazala Irfan, I L K QAL I S MA

Giacomo Mugnai, Burak Hunuk, Gian-Battista Chierchiaf, and Pedro Brugadaf

CB-Adv RFCA P value
[n = SIJ] [n = SIJ]

Age, years 624 + 98 624 + 95 058
Male, n 36 (72%) 3B (7e%) 0.82
B 275434 287 + 40 0.12
Hypertension, n 26 (52%) 34 (68%) 0.15
Dryslipidemia, n 9 (18.8%) 14 (28%) 0.34
Diabetes, n 4 (8%) 7 (14%) 052
HF, n 1 (2%) 3(6%) 0.62
CAD, n 2 (4%) 5 (10%) 044
LWVEF, % 575+ 37 56.3 + 4.1 031
LA size, mm 4604+ T2 472 + 632 036
CHA2DS2-Vasc score, n 14 +1.3 18B+12 0.11
Total AF duration, months 327 + 376 267 + 237 0.35
Persistent AF duration, 72 422 7.6+ 18 0.33

moniths
Procedure duration, 205 4+ 417 1402 + 4659

minutes N -
Rucroscopy duration, 145+ 66 198 + 68

minutes

Europace (2015) 17, 559-565



Circumferential pulmonary vein isolation as
index procedure for persistent atrial fibrillation:
a comparison between radiofrequency catheter

ablation and second-generation cg@aﬂogn

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 Chierchiaf, and Pedro Brugadaf

1.0
o 0.8
=
E 0.6 Cryoballoon
= RFCA
E
S 0.4+
D
s
0.2
P=0.78
0.0 1
0 2 4 6 8 10 12
N* at risk Months of follow-up
Cryoballoon 50 46 37 33 29 29 28
RFCA 50 44 34 33 29 28 27

BP (<3 ay) dahil

1.0

0.8

0.6

0.4+

Freedom from ATas

0.2

0.0 4

Cryoballoo®o60

0)
acca P20

P=0.71

N° at risk

0

Cryoballoon 50

RFCA

50

2 4 G 8 10 12
Months of follow-up

50 49 40 35 33 30

50 49 41 33 32 28

BP (<3 ay) harig

Europace (2015) 17, 559-565



Circumferential pulmonary vein isolation as
index procedure for persistent atrial fibrillation:
a comparison between radiofrequency catheter

ablation
Giuseppe Ciconte*’, Giannis Baltogiannisf, Carlo de Asmundis, Juan Sieira,

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

CB RF
Tamponad, n (%) - 1(2)
Femoral psddoanevrizma, n (%) 1(2) 1(2)
Frenik sinir paralizi n (%) 2 (4) -

Europace (2015) 17, 559-565



Cum Survival

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 suresi: 5,5 ay

1.0+
@ before ablation
p<0.001 [ after ablation
0.8 [ ]
%67 a5 I p<0.001 p=0,001
30
0.6
:_g 25
. (<
" Ort takip: 10,6 ay £ wf
1 yilhk SR %67 5
15~
0.2+ i"gt:':;dezmdbn 1wk
R o
0.0 00
ofo 5'.0 10'.0 15;.0 26.0 2§.o 30'.0 Recurrence

Follow Up (Months)

Circ Arrhivthim Elecirophysiol, 2015:8:1073-1079



Freedom from AF/AT

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

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

n=393; 62 HASTA (%16) PERSISTAN AF

1.0+

0.8

0.6

0.4+

0.2+

0.0+

%86

%61

I Paroxysmal AF
B Persistent AF

Log-rank P < 0.001

Komplikasyonlar

10 15 20
Time (months)

Death related to the procedure

Total procedures (n = 393)

0

Atrial-oesophageal fistula 0
Meurclogic complications 0
Transient 5T elevation 1 (0.25%)
Cardiac tamponade 1 (0.25%)*
Severe PV stenosis 0
Retroperitoneal haematoma 1 (0.25%)
Groin complications

Femoral pseudoaneurysm 5 (1.27%)**
Symptomatic persisting PMNP 1 (0.25%)
Total 9 (2.29%)




Erken Ogrenme Egrisi

E Jam MD

Efficacy of Cryoballoon Pulmonary Vein Isolation in Patients with Persistent Atmal Fibnllafion

Emuly W Guhl MD, Donald Siddoway MDD, Evan Adelstein MD, Andrew Voigt MDD, Samir Saba MDD, Sandeep

Persistent AF Cryoballoon Ablation

e —

Procedure Duration (min)

T 147 £ 45 \

Fluoroscopy Time (minutes) 44 5+ 20.2
SN

Eomplications 6 temporary PNI

Freedom from AF at 365 days 38.5%

% of recurrence-free who were AAD Free at 365 days 82 9%

LA Dwell Time (min) 100 £ 32

Total IV Contrast 3134

g= generation Cryoballoon

88% (n = 61/69)

Guhl et al, J Cardiovasc Electrophysiol 2016-
Accepted



Erken Ogrenme Egrisi

Efficacy of Cryoballoon Pulmonary Vein Isolation in Patients with Persistent Atnal Fibnllation

Emmly W Guhl MD, Donald Siddoway MD, Evan Adelstein MD, Andrew Vougt MD, Samir Saba MDD, Sandeep

E Jam MD

Outcome After Cryoballoon PVI for Persistent AF

100+

% Recurrence-Free
2

1
v L] LI L

Ll L
0 3 -] 9 12 15 18
Months
Mumber
) 69 ™ 41 H 23 22
at risk

Guhl et al, J Cardiovasc Electrophysiol 2016-
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Islem ve Floroskopi Siireleri

Ciconte ve ark, 2015

Ciconte ve ark, 2015

Kokturk ve ark, 2015

Irfan ve ark, 2015

Guhl ve ark, 2016

Islem siiresi
87,1+£38,2
90,5+41,7
96,2+21,3
87,1+£38,2

147245

Floroskopi suresi
14,946,1
14,516,6
19,7+6,7
14,946,1

45%2 .2



Current ablation techniques for persistent atrial
fibrillation: results of the European Heart Rhythm
Association Survey
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Antonio Hernandez-Madrid4, Laurent Pison’, and Carina Blomstrom-Lundqvist®
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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.*

n=2563 hasta,
54 hasta PERSISTAN AF***

Number of Follow-Up, Ablation
Study Year Location Patients Months AF Type Strategy
Aytemir et al.'” 2015 Turkey 109 10 (8-13)t Mixed “‘Bonus”
Kumar et al.’® 2015 MNetherlands a0 12.41 Mixed “Bonus”
Syl ek i) Metzner et al.” 2014 Germany 49 14.7 £1.3¢ Mixad “Bonus”
Ciconte et al.’™® 2015 Belgium 143 121 + 4.41 Mixed “No-bonus”
p— Wissner et al.® 2015 Germany 44 13.1 £1.9¢ Mixad “No-bonus”
neds Aryana et al.’® 2015 United States 773 121 Mixed Unknown
— - Liu et al.2® 2015 Germany 68 12 + 41 Mixed Upknown
e Tebbenjohanns et al.?’ 2015 Germany 192 15.3 + 3.61 Mixed Mixed
Furnkranz et al.® 2014 Germany 55 13.9 4+ 251 Paroxysmal “Bonus”
Greiss et al.” 2015 Germany 188 15% Paroxysmal “Bonus”
Jourda et al.’? 2015 France 75 124 Paroxysmal “Bonus”
Squara et al.’® 2015 France 178 12 (10-18)+ Paroxysmal “Bonus”
Chierchia et al.™® 2015 Belgium 287 11.5 + 3.9 Paroxysmal Mixed
Ciconte et al.™ 2015 Belgium 83 12¢ Persistent “Bonus”
Lemes et al.’® 2015 Germany 49 13.9 + 5.9% Persistent Mixed
tMean or median.

#Maximum; Mixed, both paroxysmal and persistent AF were included or both the “no-bonus” strategy and the “bonus” strategy were
adopted; Unknown, ablation strategies were not reported.
AF = atrial fibrillation.

Included studies:
n=15

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.., T
and JIANGUI HE, Pu.D.*

n=2563 hasta,
54 hasta PERSISTAN AF***

CB2 - Persistan AF

Bonus No-Bonus
1. Yil AF’siz oran % 63 %73 ***
Frenik sinir paralizi %6,5 04,6 ***

PACE 2016;39:1-8



Uzun Donem Takip - Kriyo

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

Allan |J. Davies, MBBS ®, Nick Jackson, MBBS FRACP b
Malcolm Barlow, MBBS FRACP?, James Leitch, MBBS FRACP®

*Cardiovascular Department, Joln Hunier Hospital, Newcastle, N5W, Australia
ETomonin General | lospital, Toronto, Ontario, Canada

Tek islem Multipl islem

Lo 1.0
B 0.8
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B 06 E 53
3 (7]
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g £ 4.8
= : 0.4
' 0.4+ w
0.2+
0.2
rank p = 0.201
- P Log rank p = 0.497
0.0
0.0
1 . T T T T 0 12 24 36 48 60
a 12 24 16 48 60 Time since last ablation (months)
me since |last a an on
INumber at risk Time to recurrence (months) Numbar at risk
Parcocysmal 137 96 7] 50 42 bl Paroxysmal 13y 99 i) &7 49 24
Persistent 59 30 & 11 15 q Pessistent 59 43 33 FL 19 &

Heart, Lung and Greulation (2015) xx, 1-6



Uzun Donem Takip - RF Ablasyon

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'sI persistan AF**

1
1 1
=09 & 0.9 -
= 08 =i -
E DT . - _g ﬂ -J- _ 062 L
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é 0.6 B g 0.6
Zos gos
£ 04 0 & 04 1 ¥
£ 03 8es Eos -
202 ,E‘l 0.2 - L
< 0.1 = 0.1
0 0 - I
0 1 2 3 4 5 0 ! 2 3 4 3
Follow-up (years) Fallow-up (years)
Numberatrisk | 100 3 | s [ w2 | w | Numberateisk | 100 78 71 61 | 54 | 18
Single Procedure Success 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)



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

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

Heart Rhythm Management Centre, UZ Brussel—VUB, Bmsse{s, Bﬁ(_\

Tul:al rocedures RE procedures B pmocedures p value

n= uss (n=642) (n=591)
Female gender 169 (26) 176 (30) 02
Age (years) 59 11 60 + 10 58 4+ 13 05
Duration of symptoms [ months ) 29 + 45 31+ 47 28 4+ 42 05
Fersistent AF 383 (31) 287 (45) 96 (16) <0001
- Long-standing persistent AF B7(7) 741012) 13 (2) =0.001
Previous AF ablation 223 (18) 168 (26) 55 (9) <0001
Hy pertension 506 (41) 271 (42) 235 (40) 04
Dys lipidemia 429 (15) 236 (37) 193 (33) 0.1
Diabetes mellits 92 (7) 52 (8) 0(7) 04
Coronary artery disease 105 (9) &1 (10} H“Hi7 02
Dilated cardiomyopathy 71(6) 43(7) 28(5) 0.1
Valvular disease 30(2) 12(2) 18 (3) 02
Absence of cardiomyopathy 951 (77) 483 (75) 468 (79) 0.1
Hy pothy roidism 45 (4) 29(5) 16 (3) 0.09
Oral anticoagulaton 857 (70) 443 (69) 414 (70} 0.7
IC dass antiarrhythmic drogs 380 (31) 209 (13) 171 (29) 0.09
Beta blockers 455 (37) 248 (19) 207 (35) 02
1l dass antiarchythmic drugs 393 (32) 217 (34) 176 (30) 0.1
Calcium channel blockers 46 (4) 30(5) 16 (3) 0.07
Left ventricular ejection fraction (%) 58 4+ & 57 + G 59 4= 13 o0z
Left atrial size (mm) 44 4+ 7 46+ 7 247 =0.001
CHAzDS:-VASC score 142 4+ 1.3 145+ 1.3 137 4+ 1.3 02
CHADS soome 082 4+ 058 0.84 4 0.68 078 + 0LE9 0.1
HAS-BLED soore 1.16 + 1.01 1.19 4 1.05 L12 <4 L2 02
Body mass index (kg/m?) 27+ 4 28 + 4 27+ 4 04
Roof line 205 (17) 198 (31) 7(1) <0001
Mitral line 108 (9) 105 (16) 3(05) <0001
Ablation of complex electrograms 112 (9) 110 (17} 2(03) <0001

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

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

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

Procedural and fluorosoopy tmesin RF AHWIHJ LIres,

/ﬁf—' [ PV isolaton unD'\ RF [PV isolation + addibonal lines ) st generaton CB / 2nd generation C
Procedural time [ min) 1364 4+ 51.8 169.7 &= 618 160 4= 369 652 + 149.1
Fluoroscopy time (min) 2844+ 119 393 4202 243478 156 + 65

N——— N~ —

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

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

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

Adverse events in BF and CB ablation procedures.

Total RF B 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 03 5
Thromboembolic complications = !
. w45
— Stroke 1 (0.08%) 1(0.06%) O 0.3 s 7
— Transient chemic attack 3 (024%) 2(031%) 1(0.17%) 06 5 41
Cardiac tamponade 13 (1.05%) 10(156%) 3(051%) 0.07 B a5 oxhers
Severe PV stenosis 0 0 0 g .
PV intramural hematoma 1 (0.08%) 0 1(017%) 03 8 , — = B
Reroperitoneal hematoma 1 (0.08%) 0 1(017%) 03 2 25 L _US
Gmoin complications 3 2 4 '
- Femoral pseudoaneurysm 12 (097%)  B({125%)F 4(068%) 0.3 E . — S
- Arteriove nous fistula 2 (0.16%) 1(0.16%) 1(0.17%) 09 § Ay
Symplomatic persisting PNP 1 (0.08x) 0 1(017x) 03 % 1
Pleural hematoma 1(008%) O 1(017%) 03 " ek ' '
Total 36(292%) 23 (358%) 13(220%) 0.1 >
Other adverse svents = 2008 2009 2010 2011 2012 2013 2014
fcute percarditis 17 (1.38%) 12(187%) 5(085%) 012 Year
Transient 5T elevation 7 (057x) 4(062%) 3(051%)
Phrenic nerve paksy 48 (389%) O 48 (B.12%)
» Transient 37(300%) O 37 (G.26%

- Persistent 1(089%) O 11 1.86%)
RF: radiofrequency; CB: cryoballoon; PV: pulmonary vein; PNP: phrenic nerve BH_‘,‘.

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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Irrigated-RF Kriyobalon
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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-Madrid4, Laurent Pison’, and Carina Blomstrom-Lundqvist®
Conducted by the Scientific Initiatives Committee, European Heart Rhythm

Association

CB RF
Persistan AF 0520 0680
Uzun sureli Persistan AF 0510 0090

Eurcpace (2015) 17, 15961600



SONUC:

PERSISTAN AF’DE
KRIYOBALON
UYGULANMALIDIR



Tesekkur ederim...






Reconnection

Impact of Complete Versus Incomplete Circumferential
Lines Around the Pulmonary Veins During Catheter

Ablation of Paroxysmal Atrial Fibrillation

Results From the Gap-Atrial Fibrillation—-German Atrial Fibrillation

Competence Network 1 Trial

Karl-Heinz Kuck, MD: Boris A. Hoffmann, MD: Sabine Emst, MD: Karl Wegscheider, PhD:
Andras Treszl, MD; Andreas Metzner, MD: Lars Eckardt, MD; Thorsten Lewalter, MD:
Giinter Breithardt, MD; Stephan Willems, MD); for the Gap-AF-AFNET 1 Investigators™®

Survival Probability

. 90 days
Treatment | Total Failad Censored
| complete n7 i 48
08— | incomplete | 116 = 26
0
[ Treatment | 90d surv rate 95% Gl Differance
% {25% Cl)
o
0E - complete 37 .B% 2B8.9%-46 8% 17.1%
ireomplete | 208% 13.1%.28 5% | o0 280
0.4+
0.2
Complete
Log-Rank test:
- = Incomplete p<0. 00
00-
1 83 SO 4 42 i}
2 ] 27 x 18 [}
T T T T T
20 40 60 &0 100

Time to event (days)

Cire Arrhivthm Elecirophysiol. 201639:e(03337. |






Neden kriyvobalon tercih edelim??:

1- Enerji daha duzenli ve devamlilik arzeden, daha genis alanda lezyonlar
olusturur.

2- Skar daha homojen, bag dokusu korunur, daha iyi yara iyilesmesi.
3- Daha az endotel hasari

4- Tek septal ponksiyon

5- Erken ogrenme eqrisi

6- Islem ve floroskopi siresi kisa

7- Etkinlik ve guvenlilik RF’e benzer



Kriyobalon

Avantaj

Kisa iglem suresi
Kisa floroskopi suresi
Tek septal ponksiyon
Hizli ogrenme etkisi

Lezyon devamliligi, daha
az endotel hasari

Etkin ve guvenli

Dezavantaj

Kilif sert ve kalin

Anatomik zorluklar
(common trunk vs)

Kontrast madde

Frenik sinir paralizi






Kriyoda Islem suresini kisaltmaya yonelik
manevralar:

- No-bonus
- 3 dk freeze

- <30 sn PVI olursa 150 sn’de kesilebilir...
VS...

- Diyafram stim (CS kateter), en son sol
dondurulurken yerlestir.



Kriyoda PNI Azaltmaya Yonelik manevralar:
- Yuksek voltaj pacing ve manual veya  CMAP takip

- 28 mm balon

- CMAP

sssss




Kriyoda PNI Azaltmaya Yonelik manevralar:







Figure 3
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Figure 2
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One-year clinical success of a ‘no-bonus’ freeze
protocol using the second-generation 28 mm
cryoballoon for pulmonary vein isolation

Erik Wissner*!, Christian-Hendrik Heeger!, Hanno Grahn, Bruno Reissmann,
Peter Wohlmuth, Christine Lemes, Peter Rausch, Shibu Mathew, Andreas Rillig,
Sebastian Deiss, Tillman Maurer, Tina Lin, Roland Richard Tilz, Feifan Ouyang,
Karl-Heinz Kuck, and Andreas Metzner

Department of Cardiclo; depios Klinik $t. Georg, Lohmihlenstrale 5, Hamburg
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