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PYHKYUOHUPAHEe HA 106apamOopUjamMa wiHicTerciso 34 3aPAscTs0
3a enekmpodgpusuonoauja npu KnuHuykuom
yeHmap 8o /bybroaHa

OnpemeHOCT Ha nabapaTopujaTta n CTpy4eH Kagap

[iBa TMMa Of cneLuujanucTu Kapamonosu, MeauLmMHCcKa CectTpa, PEHTIEH U
MEeONLMHCKN TeXHUYap

C-arm AXIOM (Siemens)-peHTreH anapar

VIVIDq GE-nHTpakapaujaneH exokapaunorpad

Bard-LabSystem PRO v.2.4a-cuctem 3a enekrpoduaunoruja

CARTO write 3-cuctem 3a TpoAMMEH3NOHANHO Manupake

Biotronik UHS 3000-ctumynarop

Stockert n Osypka HAT 300-anapatu 3a pagnodpekBeHTHa abnauunja
CryoCath-anapart 3a nagHa (kpuoreHa) abnauuja

OGem Ha paboTa, MeToaAn U TEXHUKU HA UHTEePBEHLUU

enekTpodusnonoLlka ctyanja n 3D mannpawe Ha cpueBU LWYNTNHA
eHaoKapaHa n envkapgHa paguodpekBeHTHa abnaumja Ha apuTMmin

KpuoreHa abnauuja co nsonaumja Ha NynMoHarnHu BeHU
BO Npocek ce usseaysaaTt 3-4 npoueaypu AHEBHO



PeHTFeH al'lapaT MHHMC rrm BﬂP;\.BCTBD

IYBAMKA MAKEAOHHM]A

C-arm AXIOM
* pas3nNUyHN MOLYyCcU Ha « 0OpaboTKka 1 npeHecyBamwe Ha
dnyopockonuja CNnuKa BO peariHO Bpeme
e MOXXHOCT 3a MEMOpUpaHE " * MO)KHOCT 3a MEHYBaH€ Ha
CKnagupare Ha crnuka KOHTPAcCT 1 3yMupawe Ha Beke
e NpunarogyBaHe€ Ha NPOEKLINK obpaboTeHa cnuka

* MapKupake Ha nogpadja og
NHTEpPEC




MUHACTERC mn :n 'MFWI’-ILTBH

YnoTtpeba Ha TG S PN
MHTpaKapp,vuaneH exorpad (ICE)

TpaHcdemopaneH npucTtan 3a
nnacMaH Ha BOLEYKMN KaTeTep
(npukaxaH VIVIDq ICE- GE)

Py - 1

Kopucterwe Ha nocebHa coHpa co npuctan 4o
JecHaTta KoMopa — npaTele Ha TpaHcenTanHa
NyHKUWja N OBKEeHe Ha KaTeTep BO

nesa npeTkomopa - 4



MoHuTOpupaHe co "“”‘”f?ﬂ“ﬁﬁm
anapaTtypaTta 3a enekrtpodguanonoruvja

* MOXXHOCT 3a UICTOBPEMEHO MpaTere
0o 40 nHtpakapgujanHu ogsoaun

* KOMNATUOUMHOCT CO Pa3nnUYHK
MeToaM 3a AeTekuuja n abnauuja




Mannpawe co KOHTaKT MarnuHr
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MHHUWCTEPCTBO 3A 3APABCTBO

ENYEAHKA MAKEAOHH]A

n TpugMMeH3noHanHa npeseHTauuja

TpnaroneH marHeT nog naumeHToT
Kako OpMEHTUP 3a nosuumjata Ha BpPBOT
Ha ManuHr KaTeTepoT BO CPLIETO
(npukaxxaH CARTO 3 cuctem)

KoHcTpyuparwe Ha 3D cnuka co
Npe3eHTUpaHke Ha 30HM Ha akTuBauuja
NpU WNPEHE Ha CPLEBUTE ENEKTPUYHU
MMMYSCU BO TEK HA eO€eH LUKIycC
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MHHUWCTEPCTBO 3A 3APABCTBO

PENYEAMKA MAKEAOHMJA

[unjarHoctuka npeky EKI" aHannsa co ctumynaumnja no
NPOTOKOS N TPETMAH COo pagmodpekBeHTHa abnauuja co
cTaHOap4eH unn npuraunoHeH abnauunjckm katetep
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Ypepn 3a cTumynaumja npeky nejcuHr Bo Ypepn 3a pagnodpekBeHTHa abnaumnja

pasnuyHn o4BoAN 3a AMjarHo3a u KOHTPOSiMpaH co Temneparypa, Bpeme 1
andepeHunpare Ha apuTMin MOKHOCT — KOMNaTUOMNEH 3a KOPUCTEHE CO
(npukaxaH Biotronik UHS 3000) npuraumoHeH karetep (Stockert) r s



ME HH CTEPC Tﬁﬂ 3*"\ 3APABCTBO

IYBAMKA MAKEAOHHM]A

KpuoreHa (nagHa) abnauuja npeky GarnioH 1nm
KpnokaTeTep Co Kopuctewe Ha TeyeH asoT (N,O)

INNapere Ha nocakyBaHOTO MECTO 0 MP3HEHE U
HEeKpo3a — KOHTPONMpaHo Co BpeMe U
Temneparypa (npukaH CryoCath ypen)




TBO 3A 3APABCTBO

AKEADOHHMIA

MHHMWCTEPC

K

Llen Ha edykayujama

3anos3HaBare CO akTyermHMOT Npobnem Ha aTtpujanHaTta pubpunauuja
(A®P) BO NOLWLIMPOKM pamMKn, 0COBEHO cTpaTernmTe 3a cripaByBake CO OBOj
npobnem kon ce npumeHysaaTt Bo KNMHNYKNOT LeHTap BO JbybrbaHa
crnopen NoCTOeYKNTE HauMoHanHU Bognu4m

YnoTtpeba Ha TEXHUKNTE Ha KaTeTep abnauunja BoO TpeTMaH Ha aTpujanHaTa
dumbpunaumja, n3dop Ha naunueHT n n3bop Ha COOTBETHN TEXHMKN Ha
TpeTMaH BKNy4yBajkn N aHTUapUTMUYHa papMakoroLlka Tepanumja u
NpuapyXHa Tepanuja crnopes nocToeyknTe Bogn4mn

Cnenerse Ha nauneHTUTe nocTnpoLeaypanHo Npeky BoaeHe Ha
HaLMOHarneH permcTep co cnefewe Ha KOMMIMKauunTe u peungusuTe

YHndmumpare Ha npucTtanoT 3a TPpeTMaH Ha nauneHTuTe co aTpujarnHa
dbunbpunaumja BO cnte 34paBCTBEHM YCTAHOBU Ha HUBO Ha ApXaBa U
NPUMEHNMBOCT Ha UCTUTE NPUHLMNN BO HALLUUTE 34paBCTBEHN YCTAHOBU



MWHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

dunbpunauymja Ha aTpujanHUTE MYCKyn
-MaHndbecTaumja Ha enekTpuyHa HeCcTabuTHOCT

HOpMaJ'IHVI EJIEKTPUYHU NaTnuiiTa [MaTonowkn EJIEKTPUYHU NaTnuiTa

CuHyceH (SA)
jason

ATpwuo- '
BEHTPUKyapeH
(AV) jason

HopmarneH cuHyceH putam ATpuanHa combpunaumja

Ty



MeToam 3a TPETMAH Ha  miicTerciso 31 3amacTso

PENYBAHKA MAKEAOHH]A

aTpujanHaTta doubpunaumja (AD)

dapmMakosioLwwKy Tepanmm
KapanoBep3aunja
XUPYpPLLKN Tepanun
KateTep abnauuja
* pagnodpPeKBEHTHA
e Kpmoabnauuja

'’ Tolfi e Pl
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TpeTmaH co

MMHHCTEPCTBO 3A 3APABCTBO

YEAMKA MAKEAOHHIA

MeToaun 3a TpetmaH Ha AD

NorogHoOCTU

KOHTpOsia Ha cpueBa
dopekBeHumja

HEMNOroAHOCTH

cnab / ymepeH ycnex

rieKoBuU OLIPKYBaH-E Ha CUHYCEH HecakaHn eqpeKTn
putam

XvpyplLuka OApPXKyBaH-€e Ha CUHYCEeH AocCTa nHBasBHa

abnauuja pUTaMm nocne saneynapHu unun CABG
npoLieaypm
TELUKOTUWN NPY NO3ULMOHMpPaHse

PO KaTeTep O4p>XyBah€ Ha CUHYCEH UM ctabunHocT

abnaumja putam MOXe Oa He nNpeausMBMKa

KOHTUHYUPaHU KPYXXHW Ne3nn
KOMMEeKCHa npoueaypa
BapujabunHa ctanka Ha ycnex

Y



MWHWCTEPCTBO 3A 3APABCTBO

[lnHamuka Ha TpeTmaH Ha AD

PENYBAHKA MAKEAOHH]A

‘Upstream’ therapy of concomitant conditions

Anticoagulation

Rate control
E
Aol [ |
i i

AntiarrhythmiCafigs

first documented

cardioversion I

P
R 1 I

silent paroxysmal persistent long-standing  permanent
persistent

MpucTanoT e onuMoHaneH Bo 3aBUCHOCT 1 o/ U3GOpPOT Ha NaLneHTOoT



MUHMWCTEPCTBO 3A 3APABCTBO
PENYEAHEKEA MAEEAOHH]A

MeaonkameHTo3eH (MT) TpeTmaH Ha
cuMmnTomMaTckute naumeHTn co AP

Camo 8-10% ce nognoxysaat
Ha abnauwja (3apaawu Terodun)

v Yo @ Pa
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MHUHMWMCTEPCTBO 3A 3APABCTBO
J I¥EAHEKEA BMA

A EEAOHH|A

Pa3Boj Ha kaTeTep abnauuvjaTa

CermeHTHa nsonauuja Ha nynimoHanHute seHn (INB) —
Haissaguerre M.et al. 2000 rog.

LinpkymdpepeHTHa abnauuja okony yctnjata Ha B —
Pappone C. et al. 2001 roga.

N3onauuja Ha aHTpymoT of B - Marrouche et al. 2003 rog.

Abnaumja Ha raHrnMoHapHUOT nriekcyc - Pappone C. et al.
2004 ropa.

Abnauuja Ha KOMNeKCHN opakUNOHUPaHN enekTporpamMm —
Nademanee K. et al. 2004 roga.

N3onauuja Ha 1B co yHudmnumpanu ypeau (kpnoabnauwmija,
ynTpasByk, nacep...)



Abnauuvjata npu A® e nanympanHa

ME IHL C fFN—rEﬂ 3*'\ 3APABCTBO

1IYBAMKA MAKEAOHH]A

Kaj CUMIMTOMAaTCKM NauueHTn co HeycneLleH TpeTMaH
Ha bapem egeH aHTnapuTtMmmnyeH (AA) megmkamMmeHT

Indications for catheter ablation of AF Class  Level 1

Symptomatic AF refractory orintolerant to at least one Class 1 or 3 antiarrhythmic medication

Recurrent Paroxysmal AF

v

‘ Minimal or No Symptoms

Y

Paroxysmal: Catheter ablation is recommended* I A
Persistent: Catheter ablation is reasonable lla B
Longstanding Persistent: Catheter ablation may be considered lIb B
Symptomatic AF prior to initiation of antiarrhythmic drug therapy with a Class 1 or 3 antiarrhythmic agent
Paroxysmal: Catheter ablation is recommended lla B
Persistent: Catheter ablation may be considered lIb C
Longstanding Persistent: Catheter ablation may be considered b C

v

Anticoagulation and
Rate Control as Needed

Disabling Symptoms in AF

L
Anticoagulation and
Rate Control as Needed

#(atheter ablation of symptomatic paroxysmal AF is considered a Class 1 indication only when performed by an electrophysiologist wha has received
appropriate training and is performing the procedure in an experienced center,

MHuankaumm 3a kateTep abnauuja?

Y

Y

No Drug for Prevention Antiarrhythmic
* PekypeHTHa, cumntomatcka AP of AF Drug Therapy*
* PedpakTtepHOCT nnu nHTonepaHTHOCT Ha 6apem eaeH '
aHTUapUTMUYEH MeguKamMeH
£ . Y
Kaj Hekou nayueHmu, nocebHo mnadu uHousuduyu co AF Ablation if AAD

cumnmomamkca A®, abnayujama ce npegepupa 60 0OHOC Ha
rnoseke 200uwWwHa mMedukameHmo3Ha meparnuja. "

1 Calkins H, et al. Europace. 2012;14:528-606.
2 Fuster V, et al. J Am Coll Cardiol. 2011;15:101-198.

3 Knight B. HRS Practical Rate and Rhythm Management of Atrial Fibrillation. Updated January 2010.

http://www.hrsonline.org/Policy/ClinicalGuidelines/upload/2010 rate-rhythm gquidel.pdf

Treatment Fails
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http://www.hrsonline.org/Policy/ClinicalGuidelines/upload/2010_rate-rhythm_guide1.pdf�
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MWHWCTEPCTBO 3A 3APABCTBO
PENYEAMKA MAKEAOHMIA

M3onauwnja Ha nynmoHanHute seHu (UNNB)
e Temen Ha A® abnauuja

2012 HRS Consensus Statement

“CTparternute 3a abnaunja Ha yCTUTETO U / UNK BNE30T Ha NMyfIMOHANHNUTE
BEHM Ce OCHOB 3a NOBEKETO npoueaypu Ha abnaumja npu aTpujanHa
dmbpunaumja.”

SVC

[ToBekeTo oA npouenypute
co KateTep abnauyuja Ha AD
ce BpLlaT co nsonaumja Ha
ycTujata o4 nynMoHanHuTe
BEHM BO gecHara
npeTkomMopa

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



KaTeTep abnaumjata Ha  wiwcrrcsosa asscrso
AD ce ycoBpllysa 041994

(Time h/complications %) (success %)
25 100
+90
20 80
T70
15 60 == time (h)
1o complications (%)
10 \ a0 < success (%)
(secondary value
T30 axis)
5 20
+10
YcnelHocTa e npeTcTaBeHa co
0 . T T 0  NpPOUEHT Ha N30NNPaHOCT Ha
1994 2000 2005 2007 NyNMOHanH1UTe BEeHU

wwn Vol §in Pa
Arrantes L, et al. Eur Heart J. Suppl 2007;9:1129-1135. ’l 18



MHMHWCTEPCTEO 3A 3APABCTRO

AHEKA MAKEAOHHMIA

[TpoueHTOT Ha ycnex co KateTep abnauuja
e rnorosiem Bo 04HOC CO aHTnaputMmuum (AA)

920 90%
42 (3,562)
T

52 (4,786) 80%

80 34 (3,481)

70 70%

31(2,800)

60 60%

50%
50

40%
40

30% -

30
20% -

20 10%

Meta-Analyzed Proportion of Patients (%)

10 0%

Single Procedure Multiple Procedure  Single Procedure  Multiple Procedure _
S S S 0 S O
s S et SwmmOne rIPOLIEHT Ha ycriex 6o AA
MeTa aHanu3a Ha ctyauuTe co paguodpekBeHTHa abnauuja U aHTUAPUTMUYHU JFIEKOBMU

* [MpouEeHTOT Ha ycnewHoCT e norosiem nNpu abnauyuwja BO 0AHOC Ha aHTUaAPUTMULM

* YcnewHocTa Ha abnaunjata e BO MellaHa nonynauuja og napokcnamanHa (69.8%),
nep3ncteHTHa (14.9%) n gonroTtpajHa nepancteHTHa (13.9%) aTtpujanHa pmnbpunaumja

» HecakaHuTe ecektn 6ea nomann HO NoHarnaceHu npu abnaumja — 5% vs. 30% 3a AA

Calkins H, et al. Circulation. 2009;2:349- 19



MHUHMWMCTEPCTBO 3A 3APABCTBO

CTy,EI,I/II/I 3a KaTeTep a6naumja S e s

MANTRA-PAF (Medical ANtiarrhythmic Treatment or Radiofrequency Ablation in Paroxysmal
Atrial Fibrilation) ctygujaTa BoO Koja ce crniopefyBana katetep abnaunjata Ha AP Bo o4HOC Ha
MeANKaMEeHTO3HNOT TpeTMaH Kako Tepanuja o n3dop BO KOHTpOSia Ha puTamoT npu 24-mec.
cnefewe Ha 294 nuT. Nnokaxkana geka CUrHMukaHTHO noBeke nauneHTn dbune 6es npuctanu Ha
A® 1 co nogobap KBanuTeT Ha XMBOT, BKYNHUOT pu3nk og A® 6mun HecurHnukaHTeH Bo obete
rpynu. Cnnyum nogatoum 6une pobuenn og RAAFT Il ctygujata (Radiofrequency Ablation for
Atrial Fibrilation Trial) 1 RAFT-PermAF (Resynchronization/Defibrillation for Ambulatory Heart
Failure Trial in Patients With Permanent Atrial Fibrillation)

SARA trial — (208 nTy.) npBa NpocnekTnBHa, paHAoOMU3nMpaHa,MynTULEHTPUYHA CTyanja 3a
yrnorarta Ha KaTeTep abnauujata kaj nepancteHHa A® Koja goseae 0o npenopaka lia B 3a kateTtep
abnaumja Ha cMMNTOMAaTCKU NauneHTn co nep3ncteHTHa AP nocne HeycneyHa AA Tepanuja

FAST (atrial Fibrilation catheter Ablation vs. Surgical ablation Treatment) ctygujaTa ro
cnopefyBana UcxogoT Of KaTteTep Unu xmpyplika abnauuja kaj mana rpyna Ha nauueHTu un
KOHTposiata Ha puTtamoT buna nogobpa npu xmpypLuka abnauuja Ho NPOLEHTOT Ha KOMMMKauum
61N curHMrkaHTHO NOBMCOK BO OL4HOC Ha KaTeTep abnauujaTa

CABANA (Catheter Ablation Versus Antiarrhythmic Drug Therapy for Atrial Fibrilation) kako n
EAST (Early Therapy of Atrial Fibrilation for Stroke Prevention Trial) kon ce Bo Tek, Tpeba oa
obe3benat HoBU MHGOPMaLMM BO NpoLeHKaTa fanu kateTep abnaunja Ha AP e cynepmopHa BO
O[HOC Ha CTaHfapAHaTa Tepanuja Co JIEKOBM 3a KOHTPOSa Ha hpekBeHuujaTa Unm putamoT Ha
CpUETO CO LeNnHa peaykumja Ha KpajHUOT MopTanuTeT uiu Apyr CeKyHA4apeH ncxon, noeaHn4YeHo
nnm Bo KombuHauumja

r 20



MMHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

[TIpOLEHTOT Ha ycrnex co KaTteTep abnauuja
€ HajBUCOK npu napokcusmanHa AP

Cappato, et al. Circ Arrhythm Electrophysiol. 2010;3:32-38.

 AOrnauwnjaTta Ha

napokcuamanHa A® e
acouupaHa co 35%
OAHOCHO 66% noronema
MOXHOCT 3a YyCrnex BO
cnopenba co abnaunja Ha
Nep3nCcTeHTHa OOHOCHO
TpajHo nep3ncrteHTHa Ad

PaHo npuctanysar€e KOH
KaTeTep abnaunjata Moxe
Oa gosede 00 MOBUCOK
NPOLIEHT Ha ycnex
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MHHUWCTEPCTBO 3A 3APABCTBO

Mpenopaku og ESC-2010 roa.

1¥EAMKA MAKEAOHMJA

Recommendations

Ablation of common atrial flutteris recommended as part of an AF ablation
procedure if documented prior to the ablation procedure or occuring during the
AF ablation.

Catheter ablation for paroxysmal AF should be considered in symptomatic
patients who have previously failed a trial of antiarrhythmic medication.

Ablation of persistent symptomatic AF that is refractory to antiarrhythmic therapy
should be considered a treatment option.

In patients post-ablation, LMWH ori.v. UFH should be considered as ‘bridging
therapy’ prior to resumption of systemic OAC, which should be continued for a
minimum of 3 months. Thereafter, the individual stroke risk factors of the patient
should be considered when determining if OAC therapy should be continued.

Continuation of OAC therapy post-ablation is recommended in patients with
1 ‘major’ (‘definitive’) or = 2 “clinically relevant non-major’ risk factor
(i.e., CHA;DS,-VASc score = 2).

aClass of recommendation. PLevel of evidence. AF = atrial fibrillation; i.v. = intravenous; LMWH = low molecular weight
heparin; OAC = oral anticoagulant; UFH = unfractionated heparin.
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MHHUWCTEPCTBO 3A 3APABCTBO

ENYEAHKA MAKEAOHH]A

KaTteTep abnauuja Ha neBa npeTkomopa

Recommendations Class? Level®
Catheterablation of AF may be considered in patients with symptomatic b
long-standing persistent AF refractory to antiarrhythmic drugs.
Catheterablation of AF in patients with heart failure may be considered
when antiarrhythmicmedication, including amiodarone, fails to control 1]+] B
symptoms.

Catheterablation of AF may be considered priorto antiarrhythmic drug
therapy in symptomatic patients despite adequate rate control with lIb B
paroxyxmal symptomatic AF and no significantunderlying heartdisease.

aClass of recommendation.

bLevel of evidence.

AF = atrial fibrillation; i.v. = intravenous; LMWH = low molecular weight heparin; OAC = oral anticoagulant;
UFH = unfractionated heparin.
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2012 focussed update of the ESC Guidelines for
the Management of Atrial Fibrillation

An update of the 2010 ESC Guidelines
for the Management of Atrial Fibrillation
Developed with the special contribution of the European Heart Rhythm Association (EHRA)

Authors/Task Force Members: A. John Camm (Chairperson) (UK),
Gregory Y. H. Lip (UK), Raffaele De Caterina (ltaly), Irene Savelieva
(UK), Dan Atar (Norway), Stephan H. Hohnloser (Germany), Gerhard
Hindricks (Germany), Paulus Kirchhof (Germany/UK)

t Journal 2012;33:2719-2747 - @
3leurheartj/ehs253 .

www.escardio.org/guidelines " SOCIETY OF
CARDIOLOGY *




Management of Atrial Fibrillation
Focus of 2012 Update

e Anticoagulation risk stratification

e Use of novel oral anticoagulants (NOACSs)

e Left atrial appendage occlusion/excision

e Pharmacological cardioversion (vernakalant)

¢ Oral antiarrhythmic therapy (dronedarone, and
short term therapy)

e Left atrial catheter ablation

3an Heart Journal 2012;33:2719-2747 - @
10i:10.1093/eurheartj/ehs253

. a e e S e S A SRR R e oo EUROPEAN
www.escardio.org/guidelines



Left Atrial Ablation

Recommendations for left atrial ablation

Class

Level

Recommendations

Catheter ablation of symptomatic paroxysmal AF is
recommended in patients who have symptomatic recurrences
of AF on antiarrhythmic drug therapy (amiodarone, dronedarone,
flecainide, propafenone, sotalol) and who prefer further rhythm control
therapy, when performed by an electrophysiologist who has
received appropriate training and is performing the procedure in
an experienced centre.

Catheter ablation of AF should be considered as first-line
therapy in selected patients with symptomatic, paroxysmal
AF as an alternative to antiarrhythmic drug therapy,
considering patient choice, benefit, and risk.

: o an urnal 2012;33:2719-2747 - EUROPEAN
www.escardio.org/guidelines 'eurheartj/lehs253 AT



Left Atrial Ablation (and AAD)

No or minimal structural heart disease Relevant structural heart disease
l Yes I}F No
h 4
Paroxysmal Persistent
¥ Yes
- - ~—==-1 Due to AF
Patient choice i
T : No
= ]
i
Yy dronedarone, : e
Caihgter flecainide, I — * dichedarona®®
ablation propafenone, = amiodarone / sotalol 11
A sotalol =
1 i
i
i
: i
B s ooyl Patient choice -=3! Patient choice [
appropriate 2 =f:au1io|_'| “ﬁh l::oron_ar!.r heart dizease
1 = more extensive left tt = contrai ndicated with LVH
atrial ablation may be
s amiodarone

Catheter ablatD

Journal 2012;33:2719-2747 - EUROPEAN

www.escardio.org/guidelines e .1093/eurheartj/ehs253 SOCIETY O
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2014 AHA/ACC/HRS Guideline for the Management of Patients With Atrial Fibrillation: 4.4 IHE'I'FPFTEH IA IAPABCTBO

A Report of the American College of Cardiology/American Heart Association

ENYEAMKA MAKEADHMIA

Task Force on Practice Guidelines and the Heart Rhythm Society

J Am Coll Cardiol. 2014;64(21):e1-e76. doi:10.1016/j.jacc.2014.03.022

No Structural Heart Disease

Dofetilides ||
Dronedarone
Flecainides"
Propafenonesg
Sotalols ||

—_— %

l
l
¥

Structural Heart Disease

A

Catheter
ablation

lgrgfr?éiggregr!le Catheter Amiodarone
Sotalol§ || ablation Dofetilides ||

A 4

Amiodarone |

Amiodarone

Strategies for Rhythm Control in Patients With Paroxysmal* and Persistent AFt
*Catheter ablation is only recommended as first-line therapy for patients with paroxysmal AF (Class llarecommendation).

tDrugs are listed alphabetically.

tDepending on patient preference when performed in experienced centers.

8Not recommended with severe LVH (wall thickness >1.5 cm).
|IShould be used with caution in patients at risk for torsades de pointes ventricular tachycardia.

fShould be combined with AV nodal blocking agents.
AF indicates atrial fibrillation; AV, atrioventricular; CAD, coronary artery disease; HF, heart failure; and LVH, left ventricular hypertrophy.



MMHHCTEPCTBO 3A 3APABCTBO

2014 AHA/ACC/HRS Guideline renveanka makeaoruia
for the Management of Patients With Atrial Fibrillation

h~ CLASS b

1. AF catheter ablation ii@ for symptomatic paroxysmal 4
AF refractory or intolerant to at least 1 class | or Ill antiar- ]
rhythmic medication when a rhythm-control strategy is
desired (363,392-397). (Level of Evidence: A)

at I.eas't 1 daﬁs I or III anhan'h:-,rl:hmrc ma:hmunn when a rmthm*

control strategy is desired (363,404). (Level of Evidence: B)

2. Before consideration of AF catheter ablation, assessment of
the procedural risks and outcomes relevant to the individual  2- AF catheter ablation may be considered before initiation

patient is recommended. (Level of Evidence: C) of antiarrhythmic drug therapy with a class | or Il antiar-
CLASS Hla rhythmic medication for SW
1. AF catheter ablation is @asonabld) for some patients with E gsired. (Level of Evidence: C)
symptomatic persistent AF refractory or intolerant to atleast CLASS lik HARM

1 class | or Il antiarrhythmic medication (394,398-400). 1 AF catheter ablation Shﬂuld not be performed in patlenrs
(Level of Evidence: 4)

2. In patients with recurrent symptomatic paroxysmal AF, and after the pmcedure. fLeve! nf Ewderme; EJ
catheter ablation is a reasonable inpitial chythm-control

strategy before therapeutic_trials of antiarhythmic drug
therapy, after weighing the risks and outcomes of drug and

ablation therapy (401-403). (Level of Evidence: B) anticoagulation. (Level of Evidence: C)

2. AF catheter ablation to restore sinus rhythm should not be
performed with the sole intent of obviating the need for

f e ..;.2.9.“-.



MWHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

N300p Ha TpeTMmaH Ha AD Kaj nauneHTu
CO Unn 6e3 CTPYKTYpHU BONECTU Ha CPLETO

s

Relevantunderlying No or minimal heart disease
heartdisease (including HT without LVH)

| I
! !
Paroxysmal Persistent
AF AF

S

TMore extensive LA ablation may be needed; *usually PVI is appropriate.
AF = atrial fibrillation; CAD = coronary artery disease; CHF = congestive heart failure; HT = hypertension; LVH = left ventricular hypertrophy;
NYHA = New York Heart Association; PVI = pulmonary vein isolation. Antiarrhythmic agents are listed in alphabetical order within each treatment box.

f wwn Tofi fin Pl




MHHWCTEPCTBO 3A 3APABCTBO
4 IFEAHEA MAKEEAOHHIA

[locTanka Ha manupame,
3D peKkoHCTpyKunja n abnaumja

3a BpeMe Ha Manupare ce KOPUCTU NEjCUHT NPEKY
UCTUOT KaTeTep 3a NnoTepaa Ha POKycoT

Ce cnopefysa HajpaHO MeCTO Ha Aernofapusaumja Bo
O4HOC Ha no3uuuja Ha BpB Ha KaTteTep

AbnaunjaTa e “power control”

[1pen cekoja abnauuja Ha AFF / AFL ce npasu TEE u ce
MepaT AMMEH3UNTE Ha WYNIMHUTE U NYSIMOHAIHUTE
BeHU. Ce cnegu TA, catypauunja co O, n npunpemMHoCT
3a enekTpokoHsepaunja. Npen abnauymja ce naBa
Dormicum/Fentanil 200 mg.

ACT BO TeK Ha npouenypa 3a gaBake Ha aHTuKoarynaHT

rooo3



[lpnog n gnjarHocTuUKa -

KaTeTpu 3a enektpodunanonorvja

®DUKCHM 1 COBUTNNBU
Quad & CS

TpaHcenTanHa urna
Duo-Deca
CO BOAOMY KaTeTep

MWHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

32



MWHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

KaTteTtpu 3a PO abnauuja

4 mm,5mm &8 mm
JlaTepanHa gedrekcuja co
MYITU N OBOjHU KPUBUHU

NpuraumoHeH
P® kaTepep




MMHUCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

[lpunpema 3a TpaHcenTanHa nyHkuuja
N BHEC Ha KaTeTpu 3a Mmanupare 1 abnauumja




KomMmnneTun 3a O PASERUER MALELOHNIA:
TpaHc-cenTanHa nyHKuuja

* 8F “Mullins Sheath” n “Brockenbrough” nrna
— Kowmnnet 3a npucran npema nes npeTtkoMmopa

- Wma xemocTartcka Bansyna, potupadkm 3anTuBKA U
3a00neHn KpaeBun e
35



MHUHHWUCTEPCTBO 3A 3APABCTBO
PEMYBAHKA MAKEAOHMIA

ObocTtpaH dpemopaneH npucran

Kopuctere Ha nocebeH katetep 3a
cTabunuaupare Ha urnara 3a
TpaHcenTanHa nyHkLuja co noronem
NMyMEH 1 JOIMKMHa

et L
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TPAHCENMAIHG MYHKUYUJO U MAHACTEPCTEO 3A 30PABCTBO

IYEAMKA MAKEAOHHM]A

ynompeba Ha UHMpaxKkapoujasnHa exoapacbwa

ICE kaTteTtep 10.5F, 11F- Bogny, 10F- coHaa
[MpucTtan npeky doemopanHa BeHa

HacouyBar-e npema 3agHa cTpaHa o AecHa
npeTkoMopa / KoMopa 3a Aa ce npaTu
nonoxb6aTa Ha KaTeTepoT

MocTaByBak€ Ha Xula BoaUY NpeKy nomar
BOAWY [10 JE€CEH aTPUYyM KOj ce 3aMeHyBa CO
NOAONr BOAUY CO AvnataTop

MrnaTa 3a nyHKuuja ce BHecyBa Npeky
OONrMoT BOAMY KOj nocre nyHkumjata Ha
cenTyMoT ce [obnmkysa 0O Hero

Ce Bagu urnata v ce ctaBa gosnra xuua o
komnneTtoT 3a 3D manupare nnu 3a

ynotpeba Ha BOANYOT Ha KpnokaTeTepoT 3a
Kpnoabnauuja koj e co aumeHsnn 12-12.5F,
“sheath”-oT e “steerable” co aumen3nn 15F

KpnobanoHoT e obenexeH Ha ABe MecTa —
nanes o “sheath”-ot u Kkpajot Ha 6anoHoT

MecTo Ha
nyHKUmMja




B
3 o

“Clockwise” potaunja Ha ICE katetep = ¥
MHHHUCTEPCTBO 3A 3APABCTBO

EMYEAMKA MAKEAOHMJA

Figure 2.2 K E serial images with the trareducer placed in the middle or high right atrium (R&), demonstrate s=rial changes in tomographic imaging views following clockwise
rodation of the transducer. Each view displays both *LR™ orientation optiors: (a) the vertical plane of the transducer projecting anteriorly towsard the right wentricular (RV) inflows
and outflows (VO (b following clockwise rotation toward the left ventricular (V) outflow tract; o the LY inflow; (d) the loseer (LLPY) and upper (UL left pulmonary wein ostis
witth cobor flow imaging; (€] the lower (LRPY) and upper (URPY) right pulmonary vein weith color floer imaging on the opposite side of the anterior BV if) the right strial sppendage

(R&A), Ao aortic root; o catheter; T crists termninalis; Desc Ao descending aorta; LA snd LAST left strium and L& appendage; RPS: right pulmonary artery.



MMHUCTEPCTBO 3A 3APABCTBO

3D MmanuHr AP/PA - LA reovens waessons

[MpenHo-3agHa npoekunja Ha fiesa npetkomopa co 3D manupamwe

F 39



{HUCTEPCTB( ;"'":;.\_ JAPABCTBO

3D ManuHr AP/PA - RA  rerverma warcaonns

Stage: Baseline
Display: Ilap 1

LAT: 11 - 112 LAT: 141 - A2

23ms

[MpenHo-3agHa npoekunja Ha gecHa npetkomopa co 3D manupame

'i"'



{HUCTEPCTB( ;"'":;.\_ JAPABCTBO

3D ManuHr AP/PA — RA+LA i wacacins

Stage: Baseline Stage: Baseline

LAT: W1 - a2 LAT: M1 - M2

Display: Map 1, Map 2 * i Display: Map 1, Map 2

MNpenHo-3agHa npoekuuja Ha AecHa 1 nesa npetkoMmopa co 3D manupatke

'i"'



JAPABCTBO

3D mManuHr RA — LL/RL e

Stage: Baseline

LAT: 31 - M2 Display: \ap 1

LAT: 141 - A2

JleBO 1 gecHo natepanHa npoekunja Ha gecHa npetkomopa co 3D manupame

'i"'




AKTUBAUUMCKA MATIA (BpeMeHCKM naTt Ha akTuBauuja, XKonTa- NovYeTHa, nnasa- KpajHa)
#




AKTUBAUMNCKA MATIA (SVC, IVC u TpukycnugHa Bansyna)




Bipolar 3 Bipolar

P 1-Map > 64 Poi = P 1-Map > 64 Poi

BUMOJIAPHA MATIA (konta- mana amnnutyga <0.1mV, ronema amnnutyga > 2.0 mV)
P




Isochronal Step Isochronal Step

= =
10 = 10 =

N3OXPOHA MATIIA ( manaTta e nogeneHa Ha 10 nHtepsanm)




Bipolar

P 1-Map

> b4 Poi

[EOMETPUCKA MATA

Bipolar

P 1-Map

> b4 Poi




Bipolar

P 1-Map > 64 Poi

MPEXXACTA MATIA

Bipolar

P 1-Map

> b4 Poi




Mo3nLMOHNpatbe Ha J1aCo  MAHKCTERCTBO 34 3APABCTBO

PENYBAHKA MAKEAOHH]A

KaTeTepoT Ha ycTujaTa Ha NyNMOHAaNHUTE BEHU

Left Atrial Ablation
for Atrial
Fibrillation

‘005




MHHWCTEPCTBO 3A 3APABCTBO
"ENYEAHEA MAKEAOHHI]A

Kopucterwe Ha LASO kaTeTep 3a
Manupawe Ha NoTeHuujanm og nyaMoHanHn BeHu




TexHUKnNTe Ha KateTep abnaumja co
MeToAdaTa ToYKa Mo To4Ka ce:

MeToaaTa Ha N30MaLMja Ha | renveanks MAKcAGHMIA

nyJamMoOHaliHnTe BeH MMa n HeJoCTaToun

TeXHUYKM KOMMNIEKCHMU npouenypu

YCnoxHeTn co notpebHnTe cucteMn 3a Hasuraumja un
ManuHr

MpucyTeH Nnpobrem co NOCTUrHyBawe Ha NOCTOjaHa
CTabMNHOCT Ha KaTeTepoT

HenocTtojaHOCT BO BpemMeTpaeHeTO Ha npoueaypaTa,
mMeToauTe, n pesyntaturte

YcneluHocTa, KOMNNuKaumMmMTe U peunaneute Bapupaat
0[, UCKYCTBOTO Ha NOEAUHELIOT U LieHTapoT

www Yol in Pl
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MWHWCTEPCTBO 3A 3APABCTBO

YnoTtpeba Ha npuraunoHeH
NN oaseH MynTunonapeH KateTep

NpuraunoHeH katetep —4 n 8 mm, YHu nnu bunonapHa abnaumja co
YHunonapHa abnauuja doaseH kaTeTep



Manunpare n abnaumja co VHHHCTEPCTB0 34 3APABCTEC

PENYBAHKA MAKEAOHH]A

yHU/OunonapeH doaseH KkateTep

MAAC — multi MASC- multi
array ablation array septal
catheter catheter

*BoobunyaeHo noHucka PP eHepruja
n ynotpeba kaj nep3ncTeHTHa UnNu
posnrotpajHa (nepmaHeHTHa) AP
«CenekTmBHa abnaumja, manvpamwe
N NEejCUHT H13 BrunonapHu Naposu

s

PVAC — pulmonary vein
ablation catheter-Low power RF



MWHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

dazeH PO cuctem

Cuctem op Tpu KateTpu 3a crneymupuyHn aHaToMCKn Lienu
PVAC: lNynMmoHanHun seHu
MASC: Centym Ha neBa npertkomopa
MAAC: BHaTpeLLHOCT Ha nesa npeTtkomMopa
[MoeauHeuHn napoBn Ha eNeKTPoau CO NoBeKe enekTpoaeH aAnsajH
CenekTuBHa abnauuja, manupawe, U CTUuMynaumja npeky bunonapHute naposu

PVAC MASC MAAC . iskenca



MUHUCTEPCTBO 3A 3APABCTBO
PENYEAMKA MAKEAOHMIA

YHUKaTHa auctpumbyumja Ha pagmopekBeHTHa eHepruja

* HaumsmeHun4dHoCT: bp3o Bkny4vyBare “on / off” Ha P® eHepruja koja ro
3arpeBa TKMBOTO 0O4€eKa OBO3MOXYBa NafieHe Ha efiekTpoaara

o @asunyHocTt: CnumynTtaHa goctaBa Ha yHunonapHa P® eHepruja Bo anabuHa
n bunonapHa P® Bo wnpuHa. PasnnyHu wemm 3a pasfindHu nesuu.
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TBO 3A 3APABCTBO

MHHMWCTEPC
1¥E A M AKEADHH]A

K

Kpnoabnauujata BO TpETMAHOT
Ha NapokcuamManHaTa aTpujanHa dmnbpunauuja

Kprnoabnaumjata Hyam HEKONKY NpeaHoOCTU BO OAHOC Ha paano-
dpekBeHTHaTa abnauuja

1. lNpema ogpegeHn nogaToun, kpuoabnauumjata He Npean3BMKyBa CTEHO3a Ha
NyrMOHaNHUTE BEHWN KaKo paHa KoMnsiMkauuja - oBa € o4 nocebHO 3Ha4YeHe BO
abnauujaTta Ha napokcmnamanHaTta Ad

2. Kpnoabnauujata Moxe ga ro Hamanu pusmkoT 0 MO30YeEH yaap BO TeK Ha
kaTeTep abnauyuvjata Ha napokcuamanHata AP

3. Kpuoabnauujata moxe ga ro Hamanm pusmkoT o4 aTPUOBEHTPUKYNapeH BMokK BO
cnopenba co pagnodpekBeHTHaTa eHepruja kora ce guctTpudyupa 6nmsy oo
aTPUOBEHTPUKYITAPHUNOT ja3on

4. Mpwn paboTta co kprnoabonauuja ce Hyan MOXHOCT 3a MOTEHUMjanHo “ragHo
Manupake” Npu Koe TKUBOTO MOXe Aa ce nsnagyea, Ho He U AeOUHUTMBHO Aa
ce owiTeTun, oo coctojba 3a Aa ce npukaxke CTENEHOT Ha NpPeKMHyBaHe Ha
aputMmunjata. lNoctom MOMEHT Ha pebep3nbunHoCT Npu Kpnoadbnauujata Koja no
oaJlyka Ha MHTEPBEHTHUOT Kapauosior MOXe fa ce NPeKnHe
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HLIHI- C TFN_TBH 3A 3APABCTBO
' E HEKEA MAKEAOHH]A

Kpnoabnauwnjata BO Tpe€TMaHOT Ha
napokcusmanHaTta aTpujanda pmbpunaumnja

E =
¥ ﬁ
First percutaneous First Cryoballoon in Europe USs approval
cryoablation products in Europe. for the treatment of for Arctic Front:
(Freszor” Focal Catheters) PAF (Arctic Front’)
- "
] R
O—~
Arctic Front Advance™
used with Arctic Fronk™ the
Achieve” Mapping Catheter Still the only Cryoballoon FlexCath Advance™
indicated for PAF Steerable Sheath



MWHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

OcobuHuM Ha KpnoabnauymjaTa

XUnotepmunyHa
30Ha

Abnauyucka 30Ha
(noa Hyna)

Ja OTCTpaHyBa TorJjinHata o TKNBOTO

[MoyHyBa co xunotepmunyeH bpaH

ABrnnpa Ha MecToToO Ha KOHTaKT Ha 6aroHoOT co
OKOJTHOTO TKMBO P



MMHWCTEPCTBO 3A 3APABCTBO

ManunpaHe 1 noctaByBame
Ha KpnoabnaTuBHUOT KaTeTep

PENYBAHKA MAKEAOHH]A

1. MNpuctan go '

P 2. HapyBsyBane n
LerTHUTe BEHU

nocTaByBaH€

3. 3aTtBapare 4. lNposepka Ha

n abnupame

n3ononauujata

-



MWHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

driyopockoncka KOHTposia Ha
NO3ULMOHNPAaHETO BO YCTUETO Ha 1B

LSPV — oTcTanyBawe oA KoakcujanHaTta noctaBeHOCT



XUCTOMNOLLKN €PEKT HA  wiicreecrso sa sapaecTso

PENYEAHKA MAKEAOHH]A

CBP3HATA KOMIMNOHEHTa 04 TKMBOTO

Ventricular Lumen » Kpnoatxesujata ro

nogobpyBa KOHTaKTOT U

~ Endocardium

Normal " > Lt 3aap)xyBa cTtabunHocTa,
Myocardium ¥ {7 A ' HamanyBajku ja
" dyopockonujata

« ExcTpauenynapHmoT
_ A MaTPUKC ¥ EHOO0TENHNOT
/R HTerpuTeT ce 3adyBaHu!
Well | & < HamanyBsa pu3uk of
CichmSErib‘ed; i cosfaBarse Tpomon!
;- Shé'rp_ R . Cosnasa 106po
" Demarcation. 4 [RIERUSCRT RIS

1 Sarabanda AV, et al. J Am Coll Cardiol.
2005;46:1902-1912.

ww'n Vol fin P
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MUHMUCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

Pesyntatn npu kpnoabnaunja (STOP AF)

Primary Effectiveness Analysis
Treatment Success * n = 245

__100%

>

v 80%

O ~ CRYO 69:9% 114/163

Q

S 60% =

%)

S 40%

£

3 20%

= DRUG Rx 7.3% 6/82
0%

100 © 200 300 ° 400 ° 500
Days
« CumnTomarcka napokcmamanHa A® < 98.2% akyTeH npoueaypaneH ycnex

geg)p:meecpei?( H;F“I":ﬂg'g:mi:z .o ° 62:2% onnauventure 6e3 peLumayBm Bo Tek Ha edHa
[ ]
Kopo A p y rogvMHa 6e3 kopucterwe Ha AA MeamkameHTu

OAHOC Ha MeauKaMeHTU
* 60.1% ycnelwHoCT co eagHa npoueaypa of o
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FDA document P100010 Arctic Front Cardiac Cryoablation Catheter Submission



(DyHKLI,I/IOHl/lja HAa CUCTeMOT MMHMCTEPCTBO 3A 3APABCTBO

PENYEAHEKEA MAKEAOHH]A
3a Kpnoabnauunja
1.
TeueH N,O ce aocTaBysa 3.
o[ KPVIOKOH301MaTa npeky
BHaATPELUHOTO LIPEBO A0 [Mpeky
KOHTpONMpaHa

KpVIO6aJ'IOHOT Blood Detection
OJOoCTaBa Ha Te4YeH

N,O n 6e3beaHo

Pressure Sensor

_ Bpakan-e Ha
Barnopu3anpaHnoT
BO
KPMOKOH30NaTa ce
/ MWHNMWU3UNPa
Pressure Relief Valves
PU3UKOT oA
Dual Balloon Safety Flow Monitoring . HecakaHu
KOMMJTnMKaumnmn
Dual Leak
2 Detection System 4 .
Bo BHaTpewuHocTa Ha 6anoHoT BanopusnpaHmot rac
TEYHNOT NZO Banopusnpa n ja ce BpaKka Hasaj, npeky
abcopbupa TonnuHarta og BaKyMU3nMpaH CUCTEM o s

OKOJTHOTO TKMBO



MWHWCTEPCTBO 3A 3APABCTBO

CTaH,D,ap,D,Ha I'IpOLl,e,El,ypa PEMNYEAMKA MAKEAOHMJA
KOja He n3nckyBa komnnekcHo 3D manunpame

» KpnobanoHoT co3gasa
LMpPKYyMdEpPEHTHU ne3un,t co
ynoTtpeba Ha 2-3 annukaummn Ha
BeHa ce nocturHysa 1B
n3onauuja

banoH 3a
Kpnoabnauuja

ManuHr

KaTeTeR * He e HeonxogHO 3D manupatrbe

* Ynotpeba Ha gOononHuTeneH
KaTeTep 3a Manupawe Hu3
NYMEHOT Ha KpMobarioHoT ja
HamanyBa notpebara 3a
MEHYBaH-€ Ha KaTeTpu

KomnneTHa oknysuja Ha LPSV 3a Bpeme Ha y I'Ipou,ep,ypaTa ce ussenysa co
dnyopockonuja npukaxkaHa co KoHTpacT eHa TpaHccenTanHa nyH Kumja

Llena npouenypa ce npasu co ynotpeba Ha donyopockonuja nnu ICE kapanorpaduja

Image: Courtesy of Dr. Vogt, Herz- und Diabeteszentrum NRW, Germany

1 Sarabanda AV, et al. EffJ Am Coll Cardiol. 2005;46:1902-1912. ’, s Tol i
64

2 Medtronic, Inc. Arctic Front Cardiac CryoAblation Catheter clinical reports, in support of FDA premarket approval.



MAHICTEPCTBO 3A 3APABCTBO
,D,aBaHDe Ha KOHTpaCT 3a npoueHKa PENYEAMKA MAKEAOHMIA

Ha no3uuujata 1 okrysunjata Ha 6arnoHoT

/ e Vol g P



MHHMCT I’!'-"Z"TH{ IAPABCTBO
'ENYBAHEKEA MAKEAOHH]A
[1lpoueHKa BO peanHo BpemMe 3a
nsonauunjata Ha 1B npeky oogatHUOT KaTteTep 3a Mmanmpake

ACH 1-2

ACH 2-3

ACH 3-4

ACH 4-5

ACH 5-6

ACH 6-7

ManuHr kateTepoT Bo LSPV 3a BpemMe Ha

kproabnaumja Nnpeky noctaBeHUOT GanoH

Delay Increased Isolation BO YCTUETO Ha BeHaTa

Delay

Images: Courtesy of Dr. Schwagten, ZNA Middelheim, Belgium (above) and Dr. Vogt, Herz- und Diabeteszentrum NRW, Germany (right)
66
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MHUHHWUCTEPCTBO 3A 3APABCTBO
PENYEAHMEKEA MAKEADHHI]A

... and Cryoballoon Therapy Now a Standard Treatment for AF

Ablation
\

2012 HRS Consensus Statement

“... point-by-point RF energy and
Cryoballoon ablation are the two
standard ablation systems used for
catheter ablation of AF today . . .”

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



MoHuTOpUpare Ha
n.phrenicus

npenopaku

KoHTpunHynpaHa
cTumynauguja Ha
JPEHNYHMNOT HEPBU 04
nosuuymja Ha HRA vnn SVC

MakcmanHa ctumynaumja,
1000 — 2000ms

CTtumynaumja Hag MecToTo
o4 abnaumckmoT permoH

MWHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

Right
Phrenic

Heart
Anterior Exposure

MOMEHTareH NpeknH Ha abnaunjara BO Cryyaj Ha OTCyTHa Unu
N3MeHeTa peakumja og ctumyrnaumjara Ha n.phrenicus

/ e ST ]



MWHWCTEPCTBO 3A 3APABCTBO
PENYEAHMEA MAEKEAOHH]A

[TpawanHuk 3a KBanuTeT Ha XNBOT co AD

Atrial Fibrillation Quality of Life questionnaire Fhysical damain

[1] When | do physical exercise (jogzing, playing tennis, 1 2 3 4 5

Thece questions concern how your atrial fibrilation (cardiac arthythmia) has prevented you from [ving as o .
swimming, etc.] | feel more tired than usual.

you wanted during the [ast month, The items [sted below deseribe different ways some people are

. , , . . [2] | have stopped doing physical exercize. 1 2 3 4 3
I“EII:tEd. If you are sure anlltrm does Ir'unt apply to you o7 s not rrl:fled to your heart fai ure then o ’I:|E'|.:| (3] When | walk for half an hour | feel tired and need torest. 1 ; ; 1 3
[No| and go on to the rext item. If an item does apply to you, then circle the number, rating how much it (4] When | walk fast | feel tired. 1 . 3 1 3
prevented you from ling 25 you wanted. [5] 1 find it difficult to go out and to do any activity. 1 2 3 4 5

[6] By imalility to lead an actve life affects me; 1 2 3 4 3
0% your atrial farillation prevent you from living a3 you wanted during the last month in the fallowing | want to, but my body cannat.
LLIES [7] %y disease has decreased my guality of [fe. 1 4 3

[8] Before the disease was diagnosed | had more vitality, 1 2 3 4 5
Psychalozical domain Totally Totally

agree disagras Sewual activity domain

[1] 1 have 2 negative outloak about my future.
[2]1 get depressed when | feel tirec. [1] The treatment has had an effect on my sexual activity. 1 2 3 4 5
(3} 1 am afraid of having an unexpected tachycandia. (2] My sexual relations are less frequent. . : 3 : 3

[
[
[T}
E £
i

1] get depressed when | think that my disease i for e (3)1am afraid that my heart wil stop when | am having sexual

L T T =l S
el =i i i 3 s
AR g g g g g
N A S S S
Lo S N L L™ L B ™) R =

(3] 1 am afraid of pain, or suffering 2 heart attack. e
(6] What affects me mast is the impotence that | fesl
when | have achycandia.
(7)) am afraid that my disease will develop comafications. 1 1 i 45 1: Totally seree’, T Slightly apree’, 3: Weither apres nor cisagres’, £ ‘Sightly disseree, and 3: Totally cazres’



3

MeryHapogeH perucrap 3a A MMHMCTEPCTBO 3A 3APABCTBO

PENYBAHKA MAKEAOHH]A

A Fib Prospective Registry 6. Symptoms associnted with AFib: (can be indicate more than one)
g, MNone (YeuMNa)
C ificatio i ] b. Palpitations (YesMo)
¢. Chest pain (Yea™ol
20 prform foreach paentat e of e AIb alaton pocedre ey | e (e
f. [hzzimess (Yes™a)
1. Case Number (1D) 2 Syneope (YeaNo)
h. Oher {YesNa) (spocify)
2. Age(Years)
T. Cardiac Co-morbidity asseciabed with AFib:
3, Sex (MaleFemale) 2. Mons(YesMNo)
b, Hypertension [ Yes/Na)
e lschemic heari diseass (YesMa)
. i, History of CABG (Yes/Nao)
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Safety Outcomes for Patients with AF Undergoing

Catheter Ablation
Outcomes t n/N %
Mortality
Death overall 65 42/5781 0.7
Procedure-related 64 0/5192 0.0
Vascular access complications
Arteriovenous fistula 32 1/2885 0.0
Bleeding 33 1/2960 0.0
Hematoma 38 17/3719 0.5
Pneumothorax 34 0/2974 0.0
Femoral artery pseudoaneurysm 34 15/3032 0.5
Periprocedure events
Stroke, ischemic 62 17/5665 0.3
TIA 60 13/5467 0.2
Cardiac Tamponade 63 45/5723 0.8
PE 60 3/5496 0.1
DVT 56 1/4758 0.0
Other embolism 57 10/5347 0.2
LA-esophageal fistula 60 0/5496 0.0
Other fistula 58 3/5407 0.1
Pericardial effusion 64 36/5719 0.6
PV stenosis* 65 91/5831 1.6
AV block 60 1/5496 0.0
CHF exacerbation 60 0/5496 0.0
Need for a pacemaker 46 4/3902 0.1
Total No. of patients with events 28 97/1964 4.9

t indicates No. of treatment groups; n, No. of patients with this adverse event;
N, No. of patients evaluated in studies reporting this adverse event; %, percent

of patients with adverse event of interest; TIA, transient
ischemic accident;

PE, pulmonary embolism; DVT, deep vein thrombosis; LA, left atrial; PV,

pulmonary vein; AV, atrioventricular; CHF, congestive heart failure.

* > 70% Stenosis (early, < 7 days after ablation; late, < 7 days after ablation).

Calkins H, et al. Circulation. 2009;2:349-361.

MHUHMWMCTEPCTBO 3A 3APABCTBO

BEAMEA MAKEAOHHM|A

MeTa aHanmanTe nokaxysaar
5% Ha HecakaHU eqoeKkTun

[loBekeTo KoMnnuMkauum ce
cumMnTomMaTcKa Unm
acuMrnToMaTka CTEHO3a Ha
nynMoHanHuTe BeHu (1.6%)

CpueBa TamnoHaga (0.8%)
[lepukapaHa edpysuja (0.6%)
[lepunpouenypanHa
embonuja (0.3%)

He ce peructpmpaHu CMpTHHA
criydau Kaj uHgnumpanuTe
NauneHTu



Cellular damage, platelet activation, and inflammatory response
after pulmonary vein isolation: A randomized study comparing
.radiofrequency ablation with cryoablation

MMHMCTEPCTBO 3A 3APABCTBO

ENYEAHEKA MAEKEAOHH|A
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Christian Stratz, MD,* Christian M. Valina, MD,* Reinhold Weber, MD,* Dietrich Kalusche, MD, FHRS,*

Florence Toti, PhD,t Olivier Morel, MD, PhD,’ Dietmar Trenk, PhD*
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From *Herz-Zentrum Bad Krozingen, Bad Krozingen, Germany, and "University Hospital Strasbourg, Strasbourg,

France.

BACKGROUND Experimental data suggest that use of cryoabla-
tion in pulmonary vein isolation (PVI) is associated with Less cell
damage and less thrombus formation compared to radiofrequency
(RF) energy.

OBJECTIVE The purpose of this study was to test the hypothesis
that cryoablation significantly reduces markers of cell damage,
platelet activation, and inflammation in patients undergoing PVI
for treatment of atral fibrillation (AF).

METHODS Sixty patients with symptomatic drug-resistant AF (age
56 * 9 years, 48 males, 38 with paroxysmal AF) were randomly
assigned to undergo PVI using either an open irrigated-tip RF
catheter or a cryoballoon. Markers of cell damage (high-sensitive
troponin T [hs-TnT], microparticles), platelet activation (platelet
reactivity by aggregometry, expression of platelet surface proteins
P-selectin and activated glycoprotein [GP] IIb/IIIa), and inflam-
matory response (high-sensitive C-reactive protein [hs-CRP]) were
determined before and up to 48 hours after the procedure.

RESULTS PVI resulted in a significant rise in hs-TnT, micropar-
ticles, markers of platelet activation, and hs-CRP over time, with
distinct temporal patterns for each parameter. However, after

Bonferroni correction for repeated measurements, no significant
differences were noted in these parameters between patients
treated with cryoablation or RF energy. Procedural time was sig-
nificantly shorter in patients treated with cryoballoon (177 = 30
minutes vs 200 * 46 minutes, P = .03), with no differences in
fluoroscopic time, periprocedural complications, or success rate.

CONCLUSION Cryoablation and RF energy result in a comparable
rise of markers of cell damage, platelet activation and inflamma-
tory response. The data do not support the concept of an improved
safety profile for cryoablation in PVL

KEYWORDS Atrial fibrillation; Catheter ablation; Cryoballoon; In-
flammation: Microparticles; Platelet activation: Tissue damage

ABBREVIATIONS AF = atral fibrillation; GP = glycoprotein:
hs-CRP = high-sensitive C-reactive protein; hs-TnT = high-sen-
sitive troponin T: LoB = limit of blank; MP = microparticle;

PhtdSer = phosphatidylserine; PV = pulmonary vein; PVI = pul-
monary vein isolation; RF = radiofrequency

(Heart Rhythm 2011:8:xx) = 2011 Heart Rhythm Society. All
rights reserved.

ATy



be3beaHoCT npu KaTeTep a6naLu/|jé

Cnopen npukakaHoTo oA, NunoT
nporpamata 3a A® abnauuja Bo
cknon Ha “EURObserventional
Research Programme “ ncxogot oa
noseke og 1000 abnauwnmn BO
LLEHTPM CO rofieMm obpT HM3 eBpona
aKyTHUTE CEePMO3HU KOMMIIMKaLUM
6une 0.6% 3a mo3o4eH yaap, 1.3%
3a TamnoHaga, 1.3% 3a nepudepHun
BaCKynapHW KOMMnKaumm okony
2% 3a nepukapauT.

Nako edbekTBHa, KaTeTEP
abnaumnjata 6una co BKYMNHU
komnnukaumm Bo 5% u kaj 38.5%
o4 NauMeHTuTe ce cnyymna
xocnutanusaumja og 6uno koja
NpUYnHa BO NpBUTE MET rOaNHN
nocne abkauujaTta cnegeHo Kaj
4156 naumMeHTn HN3 pasHN LEeHTpU
BO nepwuog og 2005 go 2008 rog.

MHUHMWMCTEPCTBO 3A 3APABCTBO

BEAMKA MAKEAOHHM]A

Cenak BO NpOCNEKTUBHU paHAOMU3NPAHU CTyau
Kpnoabnauwmjata n PO abnaumja co upurnpaH spB
Ha KaTeTep Npeau3BuKane CriM4yHo nokadyBamwe
Ha BPeOHOCTUTE Ha CEH3UTUBHUTE MapKepu 3a
KNeTOYHO oWTeTyBakwe, TpoMbouMTHA
akTMBauuja n nHcpnamaumja nocne NBU.
3akny4ykoTo 6un geka He3aBUCHO 04 METOAOT Ha
abnauuja, ronemMmHaTa Ha ne3njata € OAroBopHa
3a OnceroT Ha NpokoaryrnaHTHaTa u
NHpNamaTopHaTa CUCTEMCKa peakuuja.

Radiofrequency

Cryoballoon ablation P
(n = 30) (n = 30} value
Mean procedural time 177 * 30 200 * 46 028
(min)
Mean fluoroscopy T 118 7.0+ 182 .B27
time (min)
Complications 4 {13.3%) 0 {0.0%) 052

1 groin bleeding
1 pseudoaneurysm
2 phrenicus




HecakaHu e cbe KTU U MMHACTE !I'!c'bl'f:u}. 3APABCTBO
MOXHUMU KOMNJIMKalunumn

dopmupamne Ha aTpuo-e3odarnjanHa douctyna (1-4 Hegenu nocne
npoueaypara)

BosagywHa embonuja

MwuokapaeH nHapkT

Mo3o4yeH yaoap

XemornTtunaumja co xemaTtom / egem oKosy nyriMoOHanHata BeHa

TpombembonnyHm komnnunkaunm — mo3odeH yaap (ACT 3a npoueHka Ha
KoarynabunHocT n notpeba og aHTUKoarynaHTHa Tepanuja)

[MepukapanTmc nnu nepukapaeH n3nuse 3sapagun nepgopaunja — TamnoHaga
OwTeTyBawe Ha peHnYeH HepB (NejCHHr 3a cTUMynaumja Ha gujacparma)
JaTporeH aTtpujaneH dnarep

[MopemeTyBawe BO MOTUNNTETOT Ha TUT

OwTeTyBawe Ha MUTpanHarta Bansyna

BackynapHu komnnnkauum Ha MeCTo Ha npucTan



MHUHMCTEPC TEHx JAPABCTBO
3aknyuyoum / Hayuenu nekumu

Ynorata Ha kateTep abnauujaTta Bo TpeTmaHoT Ha AD panuaHo eBonyupa co nogobpysare Ha
ecukacHocTa n 6es3begHocTa Ha npoueaypaTta

PeunanBnTe ce YecTu BO NPBUTE TPU MECELIM U NPOrHOCTUYKN HE Ce BaXXHWU 3a AONroTpaeH ycnex -
ce npenopadyBa hapMaKkornoLlK/ TPETMaH 3a KOHTporia Ha pUTamoT

[lokonky ce jaBu nepancteHTHa AD Bo nepvoa AOTPWU Meceuu nocne abnatujaTta ce npenopavysa
KapauoBep3wja, AOKOIKY Ce rojaBu Nnocrne Tpu Meceum e 3Hak 3a 0OHOBEHa CNPOBOANMBOCT Kaj
MyrMOHanHUTE BEHU U COOTBETHA € 3a NOBTOPHa abnauuja co NpoAorkyBaHe Ha
aHTMKOarynaHTHUTE NEKOBU YLUTE HajMarnkKy ABa MeceLm nocne nHTepeseHuujaTa

Kaj cenektupaHa rpyna Ha naumeHTu ycnexot Ha P® abnauunjata Bo ogpXXyBare Ha CUHYCHUOT
pyTam e nocynepuopHa BoO OAHOC Ha AocerallHata aHTuapuTM1MyHa Tepanuja

Kpnoabnauujata e antepHaTuBa BO OAHOC Ha NyHKTUpaHaTta P® abnauwnja npn A® Bo
NOCTUrHyBare Ha nsonauuja Ha NB.

[okasnTte Ko ja nogpxyBaaTt KaTeTep abnauujata ce Hajydbeanmeu Kaj nomnagn naumeHTo co
napokcuamarnHa A® 6e3 cTpykTypHa 6051eCT Ha CpLEeTO 1 BO LEHTPU CO NOrosieMo UCKYCTBO. Bo
Npusor Ha oBa ce U nogaTtouuTe 3a HamarnyBawe Ha Terobute nosp3aHu co A® n nogobpysare Ha
KBanuTeTO Ha XMBOT nocre abnauyuja

[okasnTe ce ceyLuTe MHCYMDULMEHTHU BO OQHOC Ha nporHo3ata aann Ad katetep abnauujaTa
Bfvjae Ha HamarnyBake Ha CEBKYMHUOT MOPTaNUTET, HaCTaHyBaHk€TO HA MO30YEH yaap Unu
pa3BojoT Ha cpueBa cnabocT
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