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AF mekanizmasi ile ilgili hipotezler

1990’larin basinda Moe’nin “Multiple
Wavelet Hypothesis” ve tedavi icin
cerrahi Maze teknigi
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1990’larin sonunda “venous wave
hypothesis “ ve tedavi icin PV

izolasyonu

Haissaguerre, NEJM. 1998
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Figure 2. Angiogram of a Left Inferior Pulmonary Vein Depicting the Source and Exit of Ectopic Activity.



Pulmoner venler en onemli AF
tetikleyicisidir
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Paroksismal AF ‘de
e - AF’yi baslatan ektopik
- "l 5ktivite odaklari %90-95
. pulmoner venlerin
icindedir
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Segmental ostial

Hedef PV Izolasyonu

Circumferential




Electrophysiological Mechanisms
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PV izolasyonu yeterli mi?

Paroksismal AF'de PV izolasyonu ile sinus ritminde
kalma %60-70,

PV disi tetikleyicilerin de AF’yi baslattigi gortlmustur.
Bu oran %3-47 arasindadir,

Bazi calismalarda nuks vakalarinda butun PV'ler izole
gorunse de %24’e varan oranda PV disi tetikleyiciler
sorumlu bulunmustur (genel olarak %3-10),

Demek ki PV disi tetikleyiciler hem AF’yi ilk kez
baslatabilir hem de PV izolasyonu sonrasi nukslerden
sorumlu olabilirler



PV Digi Tetikleyiciler

* Genel olarak PV disi tetikleyicilerin orani %14-28

 Ozellikle kadinlarda ve sol atriyumu bulyik olanlarda daha
sik,

 En sik odaklar;

v’ Vena kava superior,

v’ Sol atriyum arka duvari,
v’ Krista terminalis,

v' Koroner sinUs,

v' Marshall ligamenti,

v’ Interatriyal septum,

 AVRT ve AVNRT gibi SVT’lerin de AF’yi baslattig: bildirilmistir
(%4)



PV Digi Tetikleyiciler

INCIDENCE OF ATRIAL FIBRILLATION ORIGINATING FROM NON-PLULMONARY VEIN AREAS

Age (yr)
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PV Digi Tetikleyicilerinin Tanis
Provakatif Manevralar

Ilk basamak spontan ektopik atimlarin AF’yi baslattigini
gormek,

Bunun icin bazal ve isoproterenol inflizyonu sonrasi kayitlar
alinir,

Eger spontan ektopi yoksa HRA ve CS’den kisa sureli
intermittant pacing yapilir (8-12 vuru, 200-300 ms
uzunlukta),

Hala AF baslamamissa burst pacing yapllir,

AF baslamis ve >5 dk sirmusse eksternal CV yapilir ve
tekrar spontan AF baslamasi izlenir (en az 2 kere),

Eger hep ayni ektopi ve bununla baslayan AF gosterilirse en
erken ektopik odak AF tetikleyicisi olarak kabul edilir.



Ektopik Odagin Lokalizasyonu

HRA, His ve CS kateterler kayitlarindan

| Ectopy initiating AF |

A (HRA - HIS) interval > Oms Sinls — Ektopik atim

|
[

I A (CSp-CSd) interval > oms |

Ektopik atim sirasinda

SVCICT Yes  No |

mapping
|
Earliest site shows Earliest site shows | | Earliest site shows
SVC potential inside PV potential inside | | PV potential inside
or at SVC ostium or at B-PV ostium or at L-PV ostium

2 [ [ “"5|

Earliest site shows Earliest site shows Earliest site
PV potential followed LA potential followed shows
by LA potential by PV potential LOM potential
b w ‘
| Non-SVC | I SVC | MNen-PV near | R,L-PVs | Non-PV near LOM
R-PV L-PV

Taipei approach.
Heart Rhythm. 2006;3:1388



PV Digi Odagin Tanis|

e

EKG,
Coklu kateter,
Pacing manevralari,
Provatif ilaclar (isoproterenol, adenozin)




Superior Vena Cava
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Superior Vena Cava
Ablasyon icin ipuclari

Once pigtail kateter ile SVC anjiogrami yapilarak SVC-RA birlesme yeri
belirlenmelidir,

Ablasyon icin sirkiler kateter (Lasso), basket kateter veya 3-D mapping
kullanilabilir,

SVC, PV’lere gore daha genistir ve eksantrik sekillidir. Bu nedenle lasso yerletirirken
manuplasyon gerektirir,

Hedef bolge SVC-RA junctiondaki RA ve SVC potansiyellerinin birlikte alindigi yerdir,
RF enerji bu bolgenin 5 mm altina verilmelidir,

SVC’nin icinden fokal ablasyon degil RA tarafindan cevresel ablasyon yapilmalidir,
Son nokta RA ile SVC arasinda iletim blogu olusturmaktir,

SVC icinden ablasyon SVC stenozuna neden olabilir,

Ablasyon sirasinda sints hizinin artmasi sinds nodunun hasarlanabilecegini
gosterir,

SVC posterolateralinde frenik sinir seyrettigi icin ablasyon 6ncesi bu bolgeden
yuksek outputlu pacing yapiimahdir.



Superior Vena Cava




Superior Vena Cava

A Electrical isolation of the SVC
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SVC Ablasyon Sonugclari

RESULTS OF RADIOFREQUENCY CATHETER ABLATION OF ATRIAL FIBRILLATION ORIGINATING FROM THE VENA CAVA

Ahblation
Mean Age Location Method
No. of (yr) by Mapping of (Nio. of Multiple Acute Followe-Up
Study Patients Gender Tool Ectopies Patients) Foci Success Complications Recurrence  (mo)
Chang et al, 2001 2 57 {F), 50 (M) C 5VC Focal NA “Yisg NA Mo 6,3
Oiode ot al, J02™ 1 42 (F) Circular 5VC Isolation NA “Yisg No Mo T
Goya et al, 2002 la 5945 Cartes, cireular svC" Isohtion NA 16 {10:0%4) 0 {0a) MNAT 1341
Shah et ol 20037 1 50 {1 60 (F, Basket 5VC Isohtion MNA Yoy MNA Mo 12
Marsour et al, 22T 2 22 (M) EnSite, C IVC-0a PL Focal Mo Yoy Mo Mo g 2
Liu etal 003" 2 ET{F), T3 (M) EnSite 5VC Isohtion MNA Yoy Ma Mo 22
Wdss ot al, 2003 i 54 (M) EnSite 5WVC Isolation NA “Yisg NA Mo 4
Lin et al, 2003 27 57+12 Basket, C SVC Focal (20) 12 (44%) 27 (100%) 0 (0%) 3(11%) NA
Taokstiom (7)
Seaves et al, 2003 i 44 (NA) Circular IViC-o0s PM Isolation Mo “Yeug Mo Mo 14
Jayam et al, 20047 1 39 (M) Blasket 5VC Isohtion NA g NA N NA
Hsu et al, 2004 L 45411, 1FA4M Cartes, cireular FLSVC Isohtion NA 4 {Th%EF No 1{25%) 15+10
Elayi et al, 2006 & Bls, 2F £ 40 Carto, areular PLSVC Isohtion MaA™ & {100} Ma Mo 137
Pastor et al, 2007 3 H0+11,3F £ 10 C, Circular 5ViC Focal {2} Yegtt 3 {100%) NA Mo 29417
Isolation (1)
Liu etal, 20T 4 Bi11, 40 Carte, cireular PLSVC Isohtion NA 4 (1005 Mo 1 {25%) 1847
Total > — — — — — T (98 .6%) 0 (0%) 5 (7.0%) —




Pulmonary vein isolation combined with superior vena
cava isolation for atrial fibrillation ablation: a
prospective randomized study

Europace (2008) 10, 600605 |

Table 3 Results of circular mapping by Lasso during reablation 18
procedure @ j_:\
£ —_— ) PVI + SVCI group
CPVI CPVI 4 SVCI  P-value 3 084 T 3
(n=54) {(n=52) 5 CPVI group
>
=
Cases with ATa 12 (22.2) 10 (19.2)  0.70 8 0.6
recurrence, n (%) @
Reablation cases, n (%)  9/54 (16.7) 8/52 (15.4) 0.86 @
Proportion of PV 7 (77.8) 8 (100)  0.16 & 04
reconnection in 3
reablation cases, n (%) e
LSPV 7 (77.8) 7 (87.5) 0.60 5 -
LIPV 6 (66.7) 8 (100)  0.07 =
RSPY 6 (66.7) 4 (50) 0.49 8 Log rank test, P=0.75
RIPV 7 (77.8) 4 (50) 0.23 &
Proportion of SVC - 0 - L 0.0+
reconnection 2 ; é é 15 112
No. at risk Follow-up (months)
CPVI group 52 49 45 43 42 42
CPVI+SVClgroup 49 45 44 42 42 42

Conclusion In our series of paroxysmal AF patients, empirically adding SVCI to CPVI did not significantly
reduce the AF recurrence after ablation. Superior vena cava isolation may be useful, however, in
selected patients in whom the SVC is identified as a trigger for AF. However, because of the preliminary
property of the study and its relatively small sample size, the impact of SVCI on clinical results should be
evaluated in a large series of patients.



Krista Terminalis
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Koroner Sinus

Electrical isolation of the CS

Before During After
ablation ablation ablation
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Sol Atriyum Ektopisi

AF Initiators: PY-0stium and Afrial Tissues
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Sol Atriyum Posteriyor Duvar

Nencontaet Isochvona Map
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Sol Atriyum Septal,
CFAE ile Non-PV ektopi iligkisi
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Marshall Ligament

NORMAL HEART PERSISTENT LSVC
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Ligament of Marshall ..m




Marshall Ligamenti- Mapping
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Marshall Ligamenti- Mapping

LOM Insertion Site Outside LSPY-0stium

Before RFA After RFA
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Marshall Ligamenti- Mapping
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Marshall Ligamenti- Mapping

High-output Low-output
CS pacing CS pacing
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Marshall Ligamenti- Mapping

Ectopy from the ligament of Marshall
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Marshall Ligamenti- Ablasyon
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RESULTS OF RADIOFREQUENCY CATHETER ABLATION OF ATRIAL FIBRILLATION ORIGIMATING FROM THE LIGAMENT OF MARSHALL

Mean
Age Ablation
No. of yr) by Mapping Mapping Sites (No. Ahlation Multiple Acute Follow-Up

Study Patients Gender Tool Site of Patients) Method Foci Success Complications Recurrence (mo)
Katdtss etal, 10e 542494 C LA CS LA {4), C5 (1), Focal g T{ro0%ert  1(10%)F NA 11£5
2001F (NA) LASCS (5)
Polymeropoulos 1 &6 (F) Carte LA, C5 LA Focal g Yeg MNo Mo 3
wt al, 202®
Lin et al, 2003* [ Ght13 C LA, CS L5PV-0s (5], Focal 5 (B3%) 3 {50.0%) Mo 3 (50.0%) NA

NaA) “rmide {1}
HWEF etal, i 432+8.7 Micmelectrods  VOM VOM ingertion  Focal g 18(85.7%) Mo 2(11.1%) 19+10
2004 (5F16M) siteg
Kurotobi et al, i1 NA C LA Dhistal end of Focal MA 11{100%e) MA N4 MNA
2006" WOM (LA

posterior 5,

T

Tonl 49 = = = = = = 400816%)  1(2.00) 5(10.2%) =




Catheter Ablation of Paroxysmal Atrial Fibrillation Initiated
by Non—Pulmonary Vein Ectopy
Wei-Shiang Lin, MD; Ching-Tai Tai, MD: Ming-Hsiung Hsieh, MD:; Chin-Feng Tsai, MD:;

Yung-Kuo Lin. MD: Hsuan-Ming Tsao. MD: Jin-Long Huang, MD: Wen-Chung Yu, MD:
Shih-Ping Yang. MD: Yu-An Ding, MD; Mau-Song Chang, MD: Shih-Ann Chen, MD

Circulation. 2003;107:3176-3183.

TABLE 1. Clinical and Electrophysiological Characteristics and Ablation Results in Patients With PAF
Initiated by Non-PV Ectopy

Patients, Age, History, Other SHD, LA Multiple AF Focl, Late Recurrence,

Group n ¥ | %o Size, mm % %

LPFW 27 6314 5.2+4.0 50 39.5+5.9 100 26
SVC 27 ol 12 47+48 22 36.8+5.1 44 26
CT 10 6312 41+3.2 0 29.7+5.0 40 20
LOM 6 66+13 31+25 50 41.3+1.5 83 a0
CS0 1 67 1 0 .as 0 0
I1AS 1 44 2 100 e 100 100

SHD indicates structural heart disease.




Multiple Arrhythmogenic Foci Associated With the
Development of Perpetuation of Atrial Fibrillation

Circ Arrhvthm Electrophysiol. 2010:3:39-45/

Table 4. Comparison of Characteristics of Arrhythmogenic
Foci Between Paroxysmal and Persistent AF

PHI'OI!.’SFI'IH| Persistent

(n=170) (n=44) P Vialue
PV focl, % 89 93 0.40
Non-PV focl, % 45 61 0.041
Total No. of foci, counts 2.28+0.12 3.03+0.14 <0.001
No. of non-PV foci, counts 0.98+0.14 2.23+0.16 <0.001
Focl in the left atrium, % 90 96 0.26
Focl in the right atrium, % 28 56 <0.001
Multiple foci (=2) B5% 88% 0.002

No. of foci are expressed as mean+SEM.

Table 5. Results of Multivariate Analysis of Persistent AF

Individual Variable Multivariable
0dds Ratio P 0dds Ratio P
(95% CJ) Value (95% CI) value

Multiple focl, 4.15(1.51-11.08) 0.002 4.69(1.8212.09) =<0.001
yes/no

LAD, mm 117 (1.10-1.26) <0001 1.14(1.04-1.25  0.004
LVEF, % 1.03(1.01-1.04)  0.004

Male sex, 2.52(110-5.76)  0.025

yes/no

Age, 0.98(0.95-1.01)  0.087

Hypertension,  1.13(0.57-2.22)  0.65

yes/no

SHD, yes/no  1.27 (0.80-2.03) 067
AF duration, mo  1.00 (0.99-1.00)  0.68

Mo. of AAAS, 0.84 (0.66-1.07) 0.50
counts




Multiple Arrhythmogenic Foci Associated With the
Development of Perpetuation of Atrial Fibrillation
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Benim Cikardigim Sonug

AF fizyopatolojisi cok kompleks,
AF'den sadece PV’ler sorumlu degil,
Bir ya da daha fazla PV disi AF tetikleyicisi olabilir,

AF ablasyonunda ilk islemde ve 6zellikle nikslerde PV disi
tetikleyiciler hatirlanmalidir,

Ozellikle AF kroniklestikce PV disi odaklar artmaktadir,

PV disi odaklarin arastirilmasi icin multiple odaklar
dikkatlice incelenmelidir,

AF ablasyonu sadece anatomik degildir ve ciddi
elektrofizyoloji bilgisi gerektirir,

Butln bunlari uygulamasi icin elektrofizyologun cok sabirli
olmasi gerekir.



