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5 Waves

Allessie M. et al, AFIB 2012
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— Williams (Ann Thorac Surg 2001;71:1939-44) ﬁ o SR at 4 montbhs.
— Raman (Ann Thorac Surg 2001;72:S1096-9gsShowed 95% in SR at 6

months. @ﬁ“
— Pasic (Ann Thorac Surg 2001;72: 14%@91) Showed 92% free from AF at 6
months.

— Benussi (Ann Thorac Surg 200 1050-7) Showed 77% SR at 3 years.

<
— Mantovan (J Cardiovasc Elophysiol, Vol.14, pp.1289-1295, December
2003) Showed 81% of trea

A
at 1 vear.
y @é@“

#cd group 1n SR and 11% of control group in SR
N3

il
S
&

BEACTS 2003



Pe3yabTrarhsl NIpUMEHEHUS Pa3JIHYHBIX METOAUK
XHPYPIrU4eCKOro yCrpaHeHus xponnqecmoi’k@ﬂ (n=3686)
N

30 day

Age Paroximal | Permanent Lone AF ral | SR- Pace-r
(mean | AF AF SUREF rate mortality
years) (%)
GroupI- |61.1 10,8% 89.2% 3,5"&¢ 22,4 | 78,1 V1 3.8% N 4.1%
RECryo, (222/2048) | (1826/2048) 41) | (503/2244) A | (74/1935) |/(85/2064)
MCW L
(n=2249) 4§‘>
Group II — | 55,3 20,7% 79,39 @ 21,4% 92.0% 83,8 V| 1,9% 7,8%
"Cuf and (259/1252) {991@ 2) (307/1436 | (129/1436) (28/1437) |/(112/1437
Sew?” @ =
(n=1437) &

g
&

Khargi K. et al., 2004




A Focal Source of Atrial Fibrillation Treated by
Discrete Radiofrequency Ablatien

Pierre Jais, Michel Haissaguerre, Dipen Shah, ﬁ%h Chouairi,

Laurent Gencel, Meleze Hocini, Jacqugs’Clementy
Circulation 1997; 85: 57 6.

«38+7 yrs
* no structural heagf

- success in 9/9 patients, 4+ 4 RFs

1997
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Pulmonary Vein Isolation (PVI) 1s the C%merstone
of AF Ablation w

2007 HRS Consensus Statement

Complete electrical isolation should
be the goal for targeted PVs and
entrance and/or exit block should be
demonstrated

Isolate each PV
independently

Inferior Vena Cava

R.Cappatoet al., Circ Arthythm Electrophvsiol 2010:3:32-38 http://’www.HR Sonline.org/Policy/ClinicalGuidelines




FV Ostial Isolation
Segmental “Complete”
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— |

Substrate Ablation (example targets)

O 4l0gD)
O |10

Sranublii ToxE¢® kK HHTEPBEHIIHOHHOMY
meueaurwo P©ll J.Fisher et al.. PACE. Vol 9, 2012
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Long-term Outcomes of Catheter Ablation of Atrial Fibn!llat:on:

A Systematic Review and Meta-analysis

Y =T 0T TG T = ¥ 3. STy H o i ST WD >
ol Heart Assoc. 201326004549 dod: 10,1181 /JAHA 112.004589"

N
/st OLIeHKN pe3yAbTaTOB %ﬁeTepHoro MeTtoaa AedeHus PlI, Obia
BBIIIOAHEH CUCTeMaTu3 aHHBIM MeTa aHaan3 19 nccaeaosanyn
(6167 marmenTos ¢ pagdiraabpiMu popmamu 1)
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A 12 month single procedure success

Success {gsué C!} Paroxysmal A.E:
66.6% (95% Cl: 58 29-74.2%%6)

Sartind 2008 —— D0,
r Kalnts . 2008 =i [3= 8% 404
W Finla 2008 a "
% Fiala 2008 b -
E  Goita 2008a P
d Gakta2008b P -_' =
Sawhney 2009 B —
Bhargava 2006 P =
Huntier 2010 P P
Ouyang 2010 -
Meadi 2011 -
Matsuo 2011 P
Winkle 2011 P - = _
[ ’-.-1 ta 2008 a M Mon-paroxysmal AF
L e e -_-_- y - -
¢  Gaita 2008 b N - 51.9% (95% CI: 33.8%-69.5%)
w  Bhargava 2008 N - °=04.4%
:'CI- Hunter 2010 N —-—
a:.l':'__ Matsus 2011 N .__ E
- Rostock 2011
S Winide 2011 - - Overall success
- '-- . - N i (] g | - fif -
FPappone 2003 - P i L1 I'_"r:‘q. L '] 877 &F 1
Shah 2008 - 93.6%
Bertgalin 2010
Trou 2010 -
2 VWarasoorya 2011 -
“-E Hussein 2011 [ ]

Fiala 2008 a — segmental pulmonary vein isolation arm; Fiala 2008 b
Electroanatomic map guided ablation; Gaita 2009 a pulmonary vein
isolation; Gaita 2009 b pulmonary vein isolation plus linear ablation. P =
paroxysmal AF results for study, N= nonparoxysmal AF results for study.
Single procedure success data for Shah et al., Beraglia et al, and Tzou et 2
wiere recalculated against original cohort size.
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| Fiala 2008 a — segmental pulmonary véin 1solation arm; Fiala 2008 b
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I.2is single procedure success

—

Paroxysmal AF

0
Success (95%Cl) S5.1%(95% CE44463.4%)
sartini 2008 — - [=="T9.1%
- Hatritasls 2008 - —
g [Fiala 2008 & . —
vi [Flaks 2008 b Y |
£ Galta 2008 a P - B
2 Gaita 2008 b P .
o ‘Bhargava 2009 P .
Sawhney 2000 —+i—
Hunter 2010 —
Cuyang 2010 e
Modi- 2011 + =
Mainwo l.-\..-'I'I P —
] 'l.l"..l’auhlu 2011 # e
B, j— -
{J_: F :,__' ‘l. .-_ -l MNon-paroxysmal AF
' Bhargava 2009 N —-— 41.8% (95% CI: 25.2-60.5%)
a H i —_— =83.7%
o Ma ] B . B
C  Ros —i—
z Winkhe 2011 = £ B -
Phppong .F'JnJ"I —.-
Pratola 2008
Shah 2008
o E ahia 201 — 7
f::?;uﬂ;un - - Overall success
= Woerasconyn 2011 —-—t 53,1% (95% CL 46.2-60,0%)
Hussasin 2011 - 1= 87 &
*. - T.6%

Electroanatomic map guided ablation; Gaita 2009 a pulmonary vein isolation;
Gaita 2009 b pulmonary vein isolation plus linear ablation P = paroxysmal Al
results for study. N= nonparoxysmal AF results for study. Single procedure
success data for Shah et al., Bertaglia et al, and Taou et al., were recaleulated
against original cohort size,




i, " Late Aby 5w "
Late multi-procedure success A - B
Success (85%Cl) Paroxysma! Al O
79.0% (95% C1: 67.6%-87.1%) . gy
— = 54.8% :
:; —— | . —
g —— " e
- R L e —
: . -
§ —- -
o . e 5
o il gl e el e o
—
1l — . P g P gy s v
a —— Nom-paroxysmal AF
$ Y 77.8% (95% CI: 68.7-84.9%) - : ’ . 1
i ; - : .‘: T o B
it o= , ; . .
- Orerall sucoess Yoo Al I
T — 79, K% (955 C1: T5.0-33.8%) e e { |
7 A5 (95% Cl: T5.0-53.8% T | | .
.; +- —ftag < gl |
= LT
* ¥ — - “ !
u g |
Piatas
Frals 2005 & - segments] pulmonary vwin Solaton am, ||J.|J 2008 b B Late ablation = cess by AF type
Electroanatomic map guided sblation; Gy
tsolation; Gasta 2004 b pulmonary vein rsolabion plus b
paroxysmal AF resulis for study. N=nonparoxysmal AF results for shudy a8

Flgure 3. Multiple |ate procedure success, defined 2% the cumulative arhythmiz-free sunvival &

2013;10.1 '161)

>3 -years, AF indscates atrial fibnillation.
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HUccaenoBanue EFFICAS%
(Relationship between contact force and i@recurrence)
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sCpeanss 3¢d-T6 npoueayp mnocie 1 neaypsl — ~60%

@ﬁ*'
"Cpennsisi 3QpPeKTUBHOCTH noc.n%@’-x npoueayp —<80%
&
*12% PY-Bo3aenicTBUA pr)ﬂkﬁ C HU3KHUM KOHTAKTOM (MEHEE S T)

\2

*K0JI-BO MPBIKKOB 3J1€ o/1a BO BpeMs uzosisauuu JIB:
vMenee 6 — > @PRTHBHOCTE u3oasnuu 6oee 80%

vBoiee 1(]&@{)6KTHBHOCTL, n30as1uu Mmeee 30%

&

K-H. Kuck, EMB, Berlin, 2012




PesyabTaTsl PYA nepcucrupyromux gopm g:]] (n=72)
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i_umulative Proportion Surviving (kaplan-iMeier)

o Complete + Censored
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Pe3yabTaThl KpHO-TIpOLEAYP

i@a

Background The novel cryoballoon Advance (CB-A) has proven to achieve
significantly lowertemperatures and faster pulmonary vein isolation (PVI) times in
comparisonwith the first-generation device. Although acutely very effective, to
the bestof our knowledge, data on mid-term clinical follow-up is lacking.
Aims The aim of the study was to analyse the freedom from recurrence of atrj
fibrillation (AF) on a 1-yearfollow-up period, in a series of consecutive pati
having undergone PVIwith the CB-A for paroxysmal AF (PAF).

Methods and results Forty-two patients [30 male (71%); mean age: @9 +21.1
years]were included. All patients underwent a procedure with the 28 mm
CB-A.A total 168 PVs were depicted onthe pre-procedural compuied
tomography scan. AllPVs (100%) could be isolated with the ﬁﬂly. The
silgle procedure was

erve palsy (PNP)was
the mostfrequent complication occurringin 19%
Conclusion

Pedro Brugada

DisclosuresEuropace. 2014;16(5).639-644.
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Electrical AF

¥ " ] - A
Utah I Ttz 4 i o L d ' . Electro-anatomigal AF
k’

Anatomical AF

s e

Mahnkopfet al, Heart Rhythm 2010




Heiiporennsie ¢pakTopsl nunuuamun PI1
R

J.A. ARMOUR
ETAL., 1997




Nademanee ef al.
Target Sites for Atrial Fibrillation Ablation

| LSPV

JACC Vol. 43, No. 11, 2004
June 2, 2004:2044-53

CAFE

KPUTHYECKAS 30HA
niaa PHA npu
ePCUCTUPYIOLIECH
(popme DII

(Nademanee et al.,2004)




Kpurnueckas 30Ha 1 PYA npu nepcucrupyromen popme DII

(Nademanee et al.,2004)
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45+ 20 applications of RF ablatign.
NG
X

Lad

1-1A ) Il Poinds

wvid Bir nie, MD, Anthony S.L. Tang, MD, Martin Green, MD,
Muhael Gﬂllnh M% ‘rom the Division of Cardiology, University of Ottawa Heart Institute,
Ottawa, Ontario, Canada, 2006




PA Projection

Superior

Inferior
Left GP |

Joxkaaumszauusa GP

Endocardial HFS
to Localize GPs

Anterior

Inferior
Right GP

Right GP | _

RAQO Projectioii

Response to HFS
@ Positive Vagal Response

Negative Vagal Response

Jackman, 2007
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P i-hdap-inal 5 144 Paints

IHoxkymaaos E.A., 2007
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Long-lasting rotor in the | AA
of a persistent AF k2art
LAA-e PLA-end  RAA-epi




Yro Takoe F IRNl-aﬁJlaugﬂ (Focal

Impulse and Rotor Meghilation) ?
oD

D. Processed Intracardiac Signals

C. AF Rotor in Low Left Atrium

N , Right Atrium Left Atrium Activation Along Rotor Path
Sanjiv Narayan, MD: Superior Vena Cava  Superior I'U"'-_ji Pulmonary
Electrophysiologist ( i Veins AF1 AF2 AF3

Professor of Medicine
University of California at San Diego
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2nd Revolution (AF2)
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CONFIRM (Conventional Ablation for Atrial
Fibrillation With or Without Focal I@ulse and

Rotor Modulation) tri@%’
&

METHODS: ®))
Cases were prospectively treated, in a 2-arm esign, by ablation at sources (FIRM-
guided) followed by %\i“@

RESULTS:

ablation alone at the primary sourc inated AF in a median 2.5 min (interquartile range: 1.0 to
3.1 min). Total ablation time didiffer between groups (57.8+£22.8 minvs. 52.1+ 17.8 min, p
= 0.16). During a median 273 ¢ 8y (interquartile range: 132 to 681 days) after a single procedure,
FIRM-guided cases had higder freedom from AF after a single

‘\\'\

procedure than FIRM-h @ded cases with rigorous, often implanted, electrocardiography

=

monitoring. Adverse events did not differ between groups.




IKI'-kpuTepun onpeaeieHuss «poropoB» u «poxkyco» npu PII

02 0.4

0.6 08 1.0 1.2 14

0.2

0.4 0.6 0.8 1.0

0 0

Time (s) Timea (5)

! ! " 1 |

i i [ I ‘I i i i i i ‘ |.‘ i % i
0 02 04 4 08 10 12 14 0 02 04 q 0.8 LT 12 14
Time (s) Time (s)
D D
c C
B B
A A
e
D . e
- " B Parametric plot
5 g5 . - , ,
= o x = %
o (i s "
W | W ]
0 | 1 !
v cl| %06 L A |\
= 62 4 : | I VR "
2 \ -5} eyl 1
T o — |

E .I.- _1 f.-" ._-_ ___-
£ a1 z —e
g _L,‘k o _‘l 5_._.—'—'1__ i i i
= ; i J = -2 -15 -1 05 0 05 1
T . e avF

e A

aVvVF (normalized after QRS subtraction)

8 Timesearies

02 03 04 05 06 07 08 09
Tirne (5)

FFT of 8 Timeseries

First four harmonics

/A\\ used for scoring
Z2

5

X

Frequency (Hz)

A.R.Joneset al., Europace, Vol 9,2013
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Characteristic

] i3 (at coronary sinus), ms
Patients with detected

i (A LN FJ'N'“ LA e e
I‘ILW 'WJ.' 'ﬁw![}ﬁjl’ ‘J }l ”H'l r ""“|r‘|'|j JL' | endpoint

0 F.'

!" Vdait
. l | No of concurrent AF
0 05 1 15 =2 =25 3 0 05 4 1.5 2 SOUrces
Time (5} Thoie 5] T'H‘I'F.l-u.l N'.‘.-" of rotors. % “_AJ R..-"E'-.','I
MNo. of focal impulses, %"
(LAVRA)
FIRM tme to AF
~ termination, primary
A.R.Joneset al., Europace, Vol 9,2013 source/min
Total FIRM time, all
sources/min

Baseline AF cycle length

Persistent
AF
170 + 21

28/29 (97%)

24/29 (B1.8%)

24 + 1.1

74.1% (29/14)
25.9% (15/0)

45 + 7.3

17.5 £ 105

Paroxysmal

AF

189 + 13

717 (100%)
717 (100%)
19 + 0.7

61.5% (6/2)
38.5% (5/0)

39441

77 + 42

0.03

0.23

0.86

0.29
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Isthmus

Anterior 200 ms inferior IVC

I

Wise 4 wwrth permission.
19 35 5 75 86 115135155175 ms
Mon -invasive activation sequence during Atrial Flutter,

Of 58 persistent patients (the hardest to cure), he was able to
terminate A-Fib in 51 (88% success rate) using the ECGI system.
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