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NON-PV TRIGGERS

Siiperior vena kava
Posterior duvar
Koroner sinus
Marshall ligament
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Sol atrial appendiks

Krista terminalis
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NON-PV TRIGGERS

Tetikleyici ektopik odak varsa «

Tetikleyici ektopik odak yoksa!?
Ampirik SVC ablasyonu yapalim mi?
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13 mm uzunluk, 47 mm
1.2 mm kalinlik

Sanchez-Quintana D. Curr Cardiol Rev. 2012 Nov;8(4):310-26.



SVC- TETIKLEDIGi PAF iINSiDANSI
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(Tsai CF, Circulation. 2000;102(1):67-74.)

%12.9 (Lee SH,] Am Coll Cardiol. 2005;46(6):1054—1059.)
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(ZhaoY, Heart Rhythm. 2016;13(1):141-149)




KIMLERDE SVC-TETIKLENMIS AF?

Geng
Obez

Uyku apnesi olanlar P F
Kucuk sol atriyum

Yapisal kalp hastaligi olmayan

Hipertansiyonu olmayan

Long-standing persistan AF 7%0.98

Ghias M,. ] Am Coll Cardiol 2009

Xu K, Europace. 2017. Epub 2017 Jan 9.



AMPIRIK SVC IZOLASYONU
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Check for
updates

Comparison between_superior vena cava ablation in addition
to pulmonary vein isolation and standard pulmonary vein isolation

in patients with paroxysmal atrial fibrillation
with the cryoballoon technique

Ingrid Overeinder' - Thiago Guimaraes Osério' - Paul-Adrian Célburean' - Antonio Bisignani' - Gezim Bala -
Juan Sieira' - Erwin Stroker' - Maysam Al Houssari' - Joerelle Mojica' - Serge Boveda' - Gaetano Paparella’ -
Pedro Brugada' - Carlo de Asmundis’ - Gian-Battista Chierchia’ ¢

Overeinder |, Journal of Interventional Cardiac
Electrophysiology (2021) 62:579-586



PVI and SVC isolation

(n=50)

Males

Mean age

Mean BMI

Median CHA,-DS,-VASc score
CHA,-DS»-VASc score > 2
Arterial hypertension
Diabetes mellitus
Dyslipidemia

Coronary artery disease
Valvular heart disease®*
TIA

Normal LVEF*

Mean indexed LA volume
Beta-blocker

Class Ic anti-arrthythmic
Class I1I anti-arrhythmic
Oral anticoagulant

33 (66.0%)
549+ 11.5
286 +£5.8
1(0-2)

15 (30.0%)
17 (34.0%)
5(10.0%)
13 (26.0%)
5(10.0%)
10 (20.0%)
3 (6.0%)
45 (90%)
33.0+8.7
13 (26.0%)
22 (44.0%)
8 (16.0%)
31 (62.0%)

PVI alone

(n=50)

35 (70.0%)
55.7+12.0
209+45
1(0-2)

23 (46.0%)
24 (48.0%)
6 (12.0%)
18 (36.0%)
4 (8.0%)
10 (20.0%)
4 (8.0%)
39 (78%)
32.7+93
18 (36.0%)
25 (50.0%)
5(10.0%)
29 (58.0%)

p value

0.83
0.73
0.20
0.49
0.15
0.22
0.99
0.38
0.99
0.99
0.99
0.17
0.86
0.38
0.68
0.99
0.83

Overeinder |, Journal of Interventional Cardiac
Electrophysiology (2021) 62:579-586
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Log-rank test: p=0.017, HR=0.31, 95%CI=0.13-0.82

Cox regression: p=0.026, HR=0.31, 95%CI=0.11-0.87

Overeinder |, Journal of Interventional Cardiac
Electrophysiology (2021) 62:579-586



AMPIRIK SVC IZOLASYONU

Impact of Systematic Isolation of Superior Vena Cava
in Addition to Pulmonary Vein Antrum Isolation on the Outcome
of Paroxysmal, Persistent, and Permanent Atrial Fibrillation
Ablation: Results from a Randomized Study )
ANDREA CORRADO, M.D.,* ALDO BONSO, M.D..* MICHELA MADALOSSO, M.D..*

ANTONIO ROSSILLO, M.D.,* SAKIS THEMISTOCLAKIS, M.D.,* LUIGI DI BIASE, M.D..}.i
ANDREA NATALE, M.D.,f and ANTONIO RAVIELE, M.D.*

Impact of an Empiric Isolation of the Superior
Vena Cava in Addition to Circumferential Pulmonary
Vein Isolation on the Outcome of Paroxysmal Atrial S—
Fibrillation Ablation

Koichiro Ejima, MD, PhD*, Ken Kato, MD, Yuji Iwanami, MD,
Ryuta Henmi, MD, Daigo Yagishita, MD, Tetsuyuki Manaka, MD, PhD,
Keiko Fukushima, MD, PhD, Kotaro Arai, MD, PhD, Kyomi Ashihara, MD, PhD,
Morio Shoda, MD, PhD, and Nobuhisa Hagiwara, MD, PhD Corrado A, ] Cardiovasc Electrophysiol, Vol. 21, pp. 1-5,

January 2010
Ejima K, (Am ] Cardiol 2015;116:1711el716



AMPIRIK SVC IZOLASYONU-REDO VAKALAR

Empirical superior vena cava isolation in patients undergoing repeat
catheter ablation procedure after recurrence of atrial fibrillation

Gelu Simu'2 - Thomas Deneke' - Elena Ene' - Karin Nentwich' - Artur Berkovitz' - Kai Sonne' - Philipp Halbfass'~ -
Eleni Arvaniti' - Christian Waechter® - Julian Miiller'>*

Simu, G. Journal of Interventional Cardiac Electrophysiology (2022) 65:551-558



AMPIRIK SVC IZOLASYONU-REDO VAKALAR

3-D-HPSD

PVI+SUBSTRAT MODIiFIKASYONU

Simu, G. Journal of Interventional Cardiac Electrophysiology
(2022) 65:551-558



Paroxysmal AF (n=78) Persistent AF (n=188)

Characteristic SVC No SVC p-value  SVC No SVC p-value
(n=139; (n=49; (n=89; (n=99;
44%) 56%) 47%) 53%)

Intrahospital AF recurrence 3 (8) 3 (10) / 0.684 14  (16) 10  (10)

AF recurrence during 3 21 9 (18)] 0.800 17 (1Y) 13 (13
3-month blanking period

Sinus rhythm at 12 months 29 (74) 34 (69)\ 0.607 64 (72) 75 (76)
N

AF, atrial fibrillation; SVC, superior vena cava

Simu, G. Journal of Interventional Cardiac Electrophysiology
(2022) 65:551-558



AMPIRIK SVC IZOLASYONU-REDO VAKALAR

Role of empirical isolation of the superior vena cava in patients
with recurrence of atrial fibrillation after pulmonary vein isolation—a

multi-center analysis

Sven Knecht'?© . Ivan Zeljkovic® @ - Patrick Badertscher'>( - Philipp Krisai'? - Florian Spies'
Jan Vognstrup' - Nikola Pavlovic*© - Sime Manola®® . Stefan Osswald'2© - Michael Kiihne'

Christian Sticherling'

Knecht S, Journal of Interventional Cardiac Electrophysiology (2023) 66:435—443



AMPIRIK SVC IZOLASYONU-REDO VAKALAR

=2 PV | PV
REKONNEKSIYONU+ | | REKONNEKSIYONU+

Parameter All (n=344) PVI group PVI+ group P-value

n=269 n=7>
Demographics
Male sex 251 (73%) 195 (72%) 56 (75%) 0.770
Age (years) 60+ 10 (61) 60+10(61) 61+9(62) 0.421
BMI (kg/mz) 28+4 (27) 28+4 (27) 26+4 (27) 0.006
Paroxysmal AF 228 (66%) 180 (67%) 48 (64%) 0.679

SADECE PVI PVI+SVCI

Knecht S, Journal of Interventional Cardiac Electrophysiology (2023) 66:435—443
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AMPIRIK SVC IZOLASYONU-REDO VAKALAR

Effect of Combined Pulmonary Vein and Superior Vena  ®

Check for

Cava Isolation on the Outcome of Second Catheter .
Ablation for Paroxysmal Atrial Fibrillation

Tao Zhang, MD', Yunlong Wang, MD', Zhuo Liang, MD', Hua Zhao, MD', Zhihong Han, MD',
Ye Wang, MD', Yongquan Wu, MD', and Xuejun Ren, MD"+*

Zhang T. Am ] Cardiol 2020;125:1845— 1850



Variable Conventional SVC isolation Empiric SVC isolation group p Value
roup (N=72) (N=72)

Age (years) 63.9 + 10.2 64.1 + 10.0 0.73
Men 30 (42%) 34 (47%) 0.502
Hypertension 11 (15%) 9 (13%) 0.63
Diabetes mellitus 9(13%) 8(11%) 0.796
LVEF (%) 8.3+ 1.2 58.1 £6.0 0.743
Left atrial diameter (mm) 417+ 64 43.3 +6.0 0.127
paroxysmal AF duration before second procedure (months) 31.6 £ 6.0 322+59 0.547
CHA,DS,-VASc score 1.6 £ 1.1 1.6+ 1.1 0.938
BMI (kg/m?) 254 + 3.2 25.8 +2.8 0.441
Coronary artery disease 7 (10%) 5(7%) 0.546
Prior antiarrhythmic drugs 1.4 +0.7 1.5+0.9 0.34
History of cavotricuspid isthmus ablation 13(18%) 16 (22%) 0.533

Data are presented as mean £ SD or n (%).AF = atrial fibrillation; BMI = body mass index; LVEF = left ventricular ejection fraction; SVC = superior vena

}
672

cava.

Zhang T. Am | Cardiol 2020;125:1845—1850
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Zhang T. Am ] Cardiol 2020;125:1845— 1850



Pulmonary Vein Antrum Isolation in Patients
With Paroxysmal Atrial Fibrillation

More Than a Decade of Follow-Up

Yal¢in Gokoglan, MD; Sanghamitra Mohanty, MD, MS, FHRS:; Mahmut F. Giineg, MD;
Chintan Trivedi, MD, MPH; Pasquale Santangeli, MD; Carola Gianni, MD; Issa K. Asfour, BS;
Rong Bai, MD, FHRS; J. David Burkhardt, MD, FHRS; Rodney Horton, MD, FHRS:;
Javier Sanchez, MD; Steven Hao, MD; Richard Hongo, MD; Salwa Beheiry, RN;

Luigi Di Biase, MD, PhD, FHRS; Andrea Natale, MD, FHRS, FESC

Background—We report the outcome of pulmonary vein (PV) antrum isolation in paroxysmal atrial fibrillation (AF) patients
over more than a decade of follow-up.

Methods and Results—A total of 513 paroxysmal AF patients (age 54+11 years, 73% males) undergoing catheter ablation
at our institutions were included in this analysis. PV antrum isolation extended to the posterior wall between PVs
plus empirical isolation of the superior vena cava was performed in all. Non-PV triggers were targeted during repeat
procedure(s). Follow-up was performed quarterly for the first year and every 6 to 9 months thereafter. The outcome of
this study was freedom from recurrent AF/atrial tachycardia. At 12 years, single-procedure arrhythmia-free survival
was achieved in 58.7% of patients. Overall, the rate of recurrent arrhythmia (AF/atrial tachycardia) was 21% at 1 year,
11% between | and 3 years, 4% between 3 and 6 years, and 5.3% between 6 and 12 years. Repeat procedure was
performed in 74% of patients. Reconnection in the PV antrum was found in 31% of patients after a single procedure
and in no patients after 2 procedures. Non-PV triggers were found and targeted in all patients presenting with recurrent
arrhythmia after 22 procedures. At 12 years, after multiple procedures, freedom from recurrent AF/atrial tachycardia
was achieved in 87%.

Gokoglan Y. Circ Arrhythm Electrophysiol. 2016;9:5



B PV reconnection B Previous non-PV triggers # New non-PV triggers
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92%
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CS (59%),

Crista terminalis (22%)
Interatrial septum (17%),
SVC (13%).

LAA (10%)
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Gokoglan Y. Circ Arrhythm Electrophysiol. 2016;9:5



SVC IZOLASYONU

SCV-RA bileskesi 5-10 mm distali
Sirkuler / Pentaray haritalama kateteri
En erken aktivasyon

Frenik sinir etkilenmesi

Gokoglan Y. Circ Arrhythm Electrophysiol. 2016;9:5



KOMPLIKASYON

Frenik sinir hasari
Sinus nod disfonksiyonu

Superior vena kava stenozu




OLGU

57 yasinda kadin hasta F. E.
4-5 yildir carpinti sikayeti
Son | yildir 3-4/ay garpinti atagi

6 ay once AF icin 3-D haritalama esliginde RF ablasyon
oyktsu

Amiodarone, Propafenon, Sotalol ve beta bloker kullanim oykusu var.

EKO: Hafif MY, LA capi1 43 mm. LVEF %60. LV caplari normal.




~rrr

T

13 ~I-

HH

=
13

YT

T

T et

e

it

709 A

FOR H. PACKARD M2




“ii

[$) Interval ~

BT

|

_
| RS T
_'
1-2
34
7-8
9-10




- - lorkMate Claris™ v. al
E it R Imagi g rint vents [ Viinterval R g  Triglevel 3  AutoRec Views = Save
Data ase ~Monito tim Splt olter Chart 'Proto ol 'Nites ¢ HH |0l T [# >« \, Tri_stim 'Sho Start Record Recall

.

z T
£

1> >> D 'fg 200mmisec = At Ab T TE |

CS prox erken, sirkiiler kateter LAA'da




FADIME ERKAL
E it Set p
Data ase Monito

- ABL - SVT/AVNRT WorkMate Claris™ v.1.1 Software

og R Imagi g M p rint vents [ “interval T E Trigtevel -+  AutoRecor sed: 00: Views Save
tim spit olter ' Chart  'Proto ol Nites ¢ HH ko T |# s« [ Tri Sim Sho.  StartRecord ree: 06: Recall

> 1> 5> ] g 200mmisec = AtAL T T

Ablasyon kateteri VCS'da




FADIME ERKAL - ABL - SVT/AVNRT WorkMate Claris™ v.1.1 Software

E it Set. p Imagi g rint vents [ “Interval [ E TrigLevel -3 Auto Recor Used: 00:38 Views Save
Data ase Monito tlm Splt lolter Chan Proto ol 'Nites ¢ HH ol T [# »¢ "\, Tri_Stm 'Sho Start Record Free: 06:05 Help Recall

Review Page: 1, P otocol: SIDE BASKET 15:14:08.450 --

I
* M
ABL d
ABL p
AML12 e % o
4'] S — = —
iLse
HL78
4%910
4;L1112

L13 14
4'1 15-16

e
A

A-
4
—

Replay Q@ Q@ <<<1'<> 15 g200mmsec = At AL T} T

Tagikardide spontan sonlanma ve tekrar baglama
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Sinis ve tagikardi sirasinda aktivasyon paterni degismiyor
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OLGU 2

70 yasinda kadin hasta B.Akts.
9-10 yildir PAF hastasi.
3 yil dnce ablasyon ??? oykusd...Rapor yok

Ablasyondan sonra sikayetleri gegmemis, son 1 yildir ¢carpint
ataklari artmis (ayda 3-4 atak)

Amiodarone, propafenon ve beta bloker kullanim oykisu var. Son 6
aydir diizensiz ilag kulllanimi..

EKO: Hafif MY, LA ¢capi 46 mm. LVEF 7%60. LV ¢aplari normal.
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Sag ust pulmoner ven aktif degil ama yine de balon sisiriliyor
Ve dondurma sirasinda spontan AF bashyor
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VCS’da 5-10 sn aralarla spontan atesleme siddetinde degisiklikler




EVE GOTURULECEK MESAJLAR

SVC en onemli PV-disi tetikleyici odak
SVCI komplikasyonlari ciddi ama ¢ok nadir
Redo PAF hastalarinda ampirik SCVI yarari net degil

SVC elektriksel olarak aktif ise (aritmojenik ozelligi
gosterilemese bile), izolasyon agisindan dusunulmelidir.






