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Farmakologicka lécba FS

Kontrola rytmu

AKkutni

Medikamentosni verze antiarytmiky iv

amiodaron,
flekainid, vernakalant, ibutilid,

propafenon,

Pilulka v kapse

Antiarytmika IC

propafenon, flekainid

Dlouhodoba Antiarytmika IC, 111 propafenon, dronedaron, sotalol,
amiodaron, flekainid,
Upstream 1é¢ba ACE-I, ARB, statiny
Kontrola frekvence Akutni Antiarytmika iv Betablokatory, verapamil,
dixoxin
Dlouhodoba Antiartmiky po Betablokatory, verapamil,
dixoxin
Prevence tromboembolii Kritkodobi Heparin, LMWH
Dlouhodoba Antagonisté vitaminu K warfarin
Nova antitrombotika ,,- gatrany*, ,, - | Dabigatran, rivaroxaban,
xabany* apixaban

Nefarmakologicka 1é¢ba FS

Pri indikaci kardiostimulace pro bradykardii

Kardiostimulace

Katetriza¢ni ablace

Paliativni

Ablace AV uzlu + kardiostimulace

Selektivni

I1zolace plicnich Zil

I1zolace plicnich Zil + linearni leze, ablace frakcionovanych signali

Chirurgicka léceba

Perioperacni

Modifikace maze operace

Thorakotomicka, thorakoskopicka

Izolace plicnich zil az modifikace maze operace

Nefarmakologicka
prevence tromboembolii

periopera¢ni

Ablace, podvaz ouska

endoskopicka

Okludery ouska, podvazy ouska
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Patofyziologie FS
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Prehled technologii pri ablaci pro FS

Zpusob aplikace energie

« Ablace ,,point-to-point” (RF, ..)

- Baloénky (kryo, laser, RF, HIFU...)

« Cirkularni katetry (PVAC, nMARC circular. ...)
« Ostatni (mash, ...)

Typy provadénych lezi ( izolace PZ ostialni , antralni, linie,
CAFE, ..))

Zpusoby ovérovani ablace (bez ovérovani, lasso, stimulace,
isoprenalin, adenosin, ....

Druh pouzité energie

Zobrazeni, mapovani (RTG, CARTO, NAVX, Mediguide,
echo, CT, MR, ...)

Provadéni ablaci (manualni, robotické)

KLINIKA KARDIOLOGIE n IIﬁE
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Ablace ,,point-by-point*

— faktory ovlivnujici velikost léze

Insufficient Contact

* > 40% redo procedures

Excessive Contact

* Risk of tamponade

* Risk of esophagus injury

* Risk of pops

BALANCING ACT

Velikost léze urcuje
energie
délka aplikace
chlazeni
kontakt cinica karoiotocrt [ UKF




Zaklad ablace pro FS — izolace PZ
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lzolace PZ - trvajici FS uvnitr PZ
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R ——————————..,
Ablace u perzistujici FS # (jen) izolace PZ!

jsou nutné dalsi leze
(linie MA, strop, ablace CAFE, v CS, PS ..\)

Bipolar

| SREDN Mapa -editDW > 302 Points




IKEM Praha

15fps
Freq L

10.3cm

NTHI General /Y

68dB  S1/+1/0/4
Gain= -6dB  a=1

HR=108bpm
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balonky,
cirkularni katetry
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Ablace pomoci kryobalénu (2)
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. One size fits all ?
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Ablace laser balonem
= ablace oval-to-oval




Katetr PVAC, Ablation Frontiers
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Robotic Navigation (Hansen Medical)

71

(Compatible with ICE, 30 mapping & fluoroscopy

fhansen




Které technologie jsou nejlepsi?
Prinasi noveé technologie automaticky lepsi
vysledky?

Studie, porovnavajici vysledky ablaci za pouziti
riuznych technologii jsou vétSinou malého rozsahu,
v centrech s rozdilnymi zkusSenostmi.

Spise nez pouzita technologie rozhoduji o
vysledcich zkusenosti daneho centra s
resenim komplexnich forem arytmii.
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Budoucnost ?
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Katetriza¢ni ablace pro fibrilaci sini

Jak provadet ablace u perzistujici FS ?

Ur€eni substratu (rozsah fibrosy, MR)
Detekce rotorti (mechanismus FS, mapovaci systémy)




Ablace FS ,tady a ted’ “ (Evropa)

Atrial fibrillation ablation registry 2010-11

Ablation Procedure
Modality

All
(n. 1391 pts)

Non-irrigated radiofrequency, % 4.0
Radiofrequency with closed irrigation, % 2.2
Radiofrequency with open irrigation, % /7.8
Cryo, % 13.4
Duty-cycled radiofrequency energy, % 4.4
Laser balloon (endoscopic ablation system), % 0.8
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Efficacy of RF catheter ablations in patients with AF outcome presented as meta-analyzed
proportion with 95% Cls, indicated with number of treatment arms and number of patients.

e Cheema, 2006 (N = 64)
—_— Della Bella, 2001 (N = 58)
——e ey Della Bella, 2001 (N = 40)
H-— Gerstenfeld, 2003 (N = 226)
—_— Gerstenfeld, 2002 (N = 41)
H—— Hocini, 2005 (N = 45)
——=——— | Hocini, 2005 (N = 45)
i Lemola, 2005 (N = 60)
e Mansour, 2004 (N = 40)
T Mansour, 2004 (N = 40)
—a— Nademanee, 2004 (N = 121)
{ Nakashima, 2002 (N = 42)
e Nilsson, 2006 (N = 54)
 —— Nilsson, 2006 (N = 46)
i Pappone, 2001 (N = 251)
—— Saad, 2003 (N = 71)
s Scanavacca, 2004 (N = 49)
e Stabile, 2003 (N = 51)
—— Thomas, 2004 (N = 48)
—a— Vasamreddy, 2005 (N = 70)
= { Vasamreddy, 2004 (N = 75)
| S | Verma, 2005 (N = 42)
- Verma, 2005 (N = 658)
P Yamada, 2006a (N = 53)
s Yamada, 2006b (N = 47)
—— Yamada, 2006b (N = 61)
—a— Yamada, 2006¢ (N = 55)
[ — Oral, 2002 (N = 70)
—8—  |Jais, 2004 (N = 100)
—a— Jais, 2004 (N = 100)
—a— Oral, 2006b (N = 77)
""‘ Overall (N = 2,800)
0.00 20.00 40.00 60.00 80.00 100.00

Single Procedure Success off AAD (%)
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Je jesté v éfe ablaci misto pro farmakologickou |é€bu arytmii?

Katetrizacni ablace pro FS (mozna) snizuji vyskyt CMP,
ale i vyskyt demence i celkové mortality

Analyza 37 908 pacientu (priimérny vék 64 let):
4 212 ablace, 16 848 pts s FS, 16 848 osob bez FS

Total Mortality Alzheimer's Dementia
bl AP P<0.0001 F<0.0001
BE EEI =1 i -
o=
E 15 4
© ] MNoAF AF ol AF
— Ablation Mo AF AF
) ; - =
n = T T 1 n = T T
10 - + 3 . :
Heart Failure Senile Dementia
8 P<0,0001 P<0,0001
oy 2 4
S~ §- ar
E il AF Ablation AF
1 -
— No AF AF
. | _ . ol w1  —
40 |
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Katetrizacni ablace pro fibrilaci sini

Komplikace (wazni)

Table 1. Adverse Effects of Ablation for Atrial Fibrillation.*

Adverse Effect Incidence Recommended Monitoring
%
Death 0.15
Cardiac tamponade 1.2-6.0 Blood-pressure monitoring, examination of

cardiac silhouette on chest radiographic
study, echocardiography

Stroke 0-2 Neurologic examination

Pulmonary-vein stenosis 0.5-2.0 CT or MRI 3—4 mo after ablation

Phrenic-nerve injury 0-11 Fluoroscopy

Regular atrial arrhythmiaf 5-25 Transtelephonic monitoring, Holter monitoring,

use of implantable loop recorder

Vascular complications 0.5-5.0 Vascular ultrasonography
(arteriovenous fistula,
pseudoaneurysm)
Esophageal injury with 10 Esophageal temperature probe
ulceration
Atrioesophageal fistula 0.04 Maintain high index of suspicion for this com-

plication (symptoms such as fever, chills,
recurrent neurologic events, or sepsis occur
2—4 wk after ablation); CT or MRI

KLINIKA KARDIOLOGIE n H§,IE

Wazni O, Wilkoff B, Saliba W. N Engl J Med. 2011 Dec 15;365(24):2296-304



http://www.ncbi.nlm.nih.gov/pubmed?term="Wazni O"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Wilkoff B"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Saliba W"[Author]
http://www.ncbi.nlm.nih.gov/pubmed/22389422

Komplikace ablaci pro FS, IKEM

1192 procedures in 959 patients, persistent AF 35.9%, complex
procedure 43.5%, re-do 36.1%, robotic 22.4 %

Radiofrequency current, ,,open irrigated“ RF catheter
Energy setup: 15-30 W

Irrigation: 15 ml/min (30 mil/min in CS)
Warfarin stopped, bridged by LMWH
UFH during procedure w. ACT: 320 - 350s

/ raha
i T 10:19:13
L. 10F 10 73Hz
(=] 8F10 M . ’ 18.5MHz] 90mm
. ransseptal needle 110mr IKEM Intracardiac
. Intracardiae " ’
eeeeee

NTHI General
68dB S1/+1/0/4

65dB  §1/ 0/0/: Gain= 0dB  a=1

Gain= 0dB  a=
IStore in progress|
&= 8:47:25
HR= 66bpm

* HR=115bpm

ICE used for guidance
in all procedures
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Komplikace ablaci pro FS, IKEM

Complication type Frequency
n %
Major:
Cardiac tamponade/hemopericardium 3 / 0.25§
Stroke 2 ( 0.17 )
Transitory ischemic attack 3 %.Zé/
Hemothorax 2 .
Retroperitoneal bleeding 2 0.17
Atrioventricular block 1 0.08
Subclavian vein bleeding 1 0.08
Minor:
Pericarditis 1 0.08
Sepsis 1 0.08
Transient phrenic nerve paresis 1 0.08
Arteriovenous fistula 7 0.59
Femoral pseudoaneurysm 4 0.34

Venous access bleeding 12 Ala

Total 40

In one case, both groin bleeding and transient phrenic nerve injury occurred in the same patient.
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Indikace ke katetrizacni ablaci pro FS

CLASS LEVEL

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 reasonable

Persistent; Catheter ablation may be considered

Longstanding Persistent: Catheter ablation may be considered

INSTITUT KLINICKE A EXPERIMENTALNI ME [)I('i\'\' IK_E
2012 HRS/EHRA/ECAS Expert Consensus Statement on KLINIKA KARDIOLOGIE M

Catheter and Surgical Ablation of Atrial Fibrillation



http://www.ncbi.nlm.nih.gov/pubmed/22389422
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Postup pred, béehem a po ablaci pro FS (IKEM)

. Pred ablaci:
Nevysazujeme antiarytmika
Warfarin (INR optimalné 2.0-2.5, limit do 3.0)

Vysazujeme ( 2 24h) NOAC (Pradaxa, Xarelto)
Lab vys.
Echo (TTE, TEE — perz, CHA2DS2VASc 2 2)
. Béhem ablace:
Analgosedace
Antikoagulace heparinem (ACT 2 300)
. Po ablaci:
Po vytazeni sheathti opét heparin + Warfarin

NOAC druhy den po ablaci
Prvni kontrola za 3 mésice
Antikoagulace 2-3 mésice, dale dle CHA2DS2VASc
Antiarytmika vysazujeme dle prabéhu
Monitorace ekg (holter, tydenni holter, epizodni, transtelefonni, ...

KLINIKA KARDIOLOGIE n H§,IE
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Pocet ablaci pro FS / 1 mil obyvatel, Evropa 2011

Norway 2423
Switzerland 2088
Denmark 1942
Germany 1841
Belgium 181,9

France 99,7
Ireland 96,3
Finland a0.5
Estonia 89,6
United Kingdom 74,2
Austria 62,1
Hungary 60,7
Slovenia 58,0
Luxembourg 536
leeland 482
Portugal 43,4
Greece e
Latvia N3
Spain 30,9
Russian Federation 26,9
Lithuania 18,7
Slovakia 17,2
Ukraine 114
Croatia 103
Georgia 8.5
Serbia 1.5
Belarus 4.0
Romania [M 3,1
Cyprus | 2.7
Tunisia @19
Armenia J 0,7
Azerbaijan | 04
Bulgaria |04
Moroceo | 0,2

>

Mean number of AF ablations = @ 67

EHRA White book 2012



Katetrizaéni ablace CR, 2012

Celkem Procento vykond L. .
Fibrilace sini (N = 1 799)
0 10 20 30 40
ol Sl (en 9 1S) 37,3N:1799 N=1202 N=437 N =118 N =138
Flutter sini |. typu 254 N=1226 80 -
704 66,8
AVNRT 17,8 N=860 o Yy
§ 50 -
=
Pfidatna draha 6.8 N=326 > 40
£ 30- 24,3
. . . (o)
Komorova tachykardie (ektopie) o 20 -
bez struktur. postiZzeni srdce Sl N=277 De_ 10 7,7 6,6
Komorova tachykardie pfi 43 _ 0 T T T s
struktur. postizeni srdce ’ Béaze: vSechny vykony N=208 Paroxysmélni  Perzistujici ST po ablaci/ Perzistujici
2012 (N =4 822) operaci FiS  dlouhodobé
AV uzel (ablace AV junkce) :I 3,1 N=149
Fokalni sifiova tachykardie j 2.9 N=142
Makroreentry sifiova tachykardie .
(atyp. flutter) :| 2,6 =Zs
Jina ]0,7 N=35
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IKEM, RF ablace 2000-2005
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Ablace IKEM 2011, 2012 — spektrum vykonu
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Katetriza€ni ablace pro fibrilaci sini

Zavery :

- katetrizaéni ablace jsou dnes rutinni soucasti [éCby pacientt s FS

 vzhledem k omezené dostupnosti ablaci zatim previada (a v horizontu
nejblizSich let) bude previadat farmakologicka IéCba

« ablace jsou uc€innéjsi nez antiarytmika léCba. Zlepsuji symptomy,
kvalitu zivota. Zatim nemame data o ovlivneni CMP, mortality ...

 ablace by mela byt indikovana casne, v prevenci remodelace sini.

» u paroxyzmalni FS je vykon jednodussi a uspéesnost vysSi, s delkou
trvani FS (obecné) klesa uspesnost ablace a je mensi evidence pro jeji
provadeni.

 ablace maji byt provadény v centrech s dostateCnymi zkuSsenostmi

KLINIKA KARDIOLOGIE - M



