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Komorove tachykardie

Polymortni

Pri strukturnim postizeni srdce

Idiopaticke MALIGNI nebo

POTENCIONALNE

Monomorfni -

Pri strukturnim postizeni srdce

Idiopaticke BENIGNI
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Patrani po strukturnim
onemocneni srdce nebo
charakteristickych
abnormitach svedcicich pro
primarni elektrickou poruchu
na EKG jsou rozhodujici pro
dalsi postup




Je tento pacient ohrozen nahlou
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A tento pacient?
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Monomorfni komoroveé
tachykardie:

Idiopaticke




Idiopaticke KT

KT z vytokovych traktu obou komor
Epikardialni
Perimitralni/peritrikuspidalni KT

KT z papilarnich svalu

Fascikularni reentry
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Pravy vs levy vytokovy trakt
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Idiopaticka KT z vytokovéeho
traktu komor
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Mapovani aktivacni sekvence
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To same platl pro |zolovane KES
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Elektrokardiografickée mapovani
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Pochazi tato ektopie z vytokového
- traktu PK'?




Si bular
Junction

Ventriculoarterial 4
Junction

Ventriclie within
Sinus

Hasdemir C, et al. PACE 2007:30:534-39

95 human heart specimens
Ventricular myo extensions
in 21 (95%) '

17% PA, 7% AO
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Navigace pomoci ICE

14:59.04
10F 10 73Hz
8 5MH2] 90mm
IKEM Intracardiac
NTHI General

68dB  S1/+1/0/ 4
Gain= 8dB A=l

| IKEM Praha

PW Depth= 66mm

HR= 58bpm

15:21:33
10F10 101Hz
7.5MHz 80mm
IKEM Intracardiac
NTHI General

68dB S1/+1/G¢ 4
Gain= 1dB A=

D) 0:24:41
HR= 59bpm
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Spektrum idiopatickych KT

* 102 pts s idiopatickou KT nebo komorovou
extrasystolii (51 muzu; vek 50+£15.3 let,
ejekcni frakce LK 57+6 %)

* Arytmie odstranena ablaci v 83 % poprve, v
15 % pri druhem vykonu

» | okalizace: RVOT 49 %, LVOT 8%,
kapsicka ao chlopné 12%, aortomitralni
kontiunita 2%, epikardialni pfistup v 10 %,
ostatni 19%

Kozeluhova M, et al. Abstr Cardiostim 2010 e n II§;IE




Monomorfni komoroveé
tachykardie:

Pri strukturnim
onemocneéni srdce




MKT pri organickém onemocneni
Eokalni'puvod relativhe vzacny.

LAT: M1 - M2

. IDKMP
- ILVEE 20 %
Incesantni K
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MKT pri organickém
onemocneéni
Anatomlcke substraty

Laskavosti WG Stevensona



EKG morfologie QRS vypovida o mistu
exitu okruhu reentry do normalni tkane
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Je exit téeto KT na hroté?
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Drive bylo mozné pouze mapovani
pri KT
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Middiastolicke potencialy
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Revoluéni koncept -
substratové mapovani
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Marchlinsky et al, Circulation 2000;101:1288

Bipolarni voltazova

mapa

Normalmi myo 4.8+3.1mV
Jizva < 1.5 mV

Denzni jizva < 0.5 mV

Hrani¢ni zona = pfilehla denzni
jizvé

9ICHS ptsa 7 KMP pts s
nemapovatelnymi KT

Sekvencni RF aplikace 1-2 min pfi
50-60C k dosazeni linearnich lézi
81% bez KT, ostatni kromé 1
zlepseni
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Pacient po IM, opakované terapie z ICD, indukce mnoha typu KT
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Mapovani pfi SR

Pacemapping |.

Klinicka KT
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Mapovani pri SR

Pacemapping ll.
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Mapovani pri tolerované KT
Entrainment mapping

| .
" 1 i ——
oI

\%l
/ / Middiastolic potential

V6
480ms 510ms 510ms

Abl p

o )| 4N A—|4—|————

Press s Misto stimulace ©

Centralni zona — skryty entrainment, PPI=CL, dlouhy S-QRS
interval




Design ablacnich lézi
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U dilatacni KMP je substrat jiny ...

Endokardialni jizva zaujimala < 25% endo povrchu u 14/19 pts

88% z 57 mapovanych KT pochazelo z jizevnaté tkané lokalizované
bazalné v LK pt #A pt #B pt #C

Posterior

LAO-
Cranial

Hsia HH, et al. Circulation 2003;108:704-710




Epikardialni puvod?

(Berruezo et al Circ 2004;109:1842)

ECG rysy:

 pseudodelta vina: >34 ms od pocatku QRS k zacatku
nejrychlejsi deflexe ve svodech V1-V6

* QRS pocatek-vrchol kmitu R ve V2 > 85 ms

 Prekordialni RS interval > 120 ms
V1

V2 Intrinsicoid

N N
V2
2l .
deflection
Pseudo-delta M
VT/V/\/ RS
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Typicky pacient
* 65-lety pacient s anamnézou HCMP bez obstrukce,
prijaty pro srdecni selhani pri incesantni KT (135/min),
neuspesna predchozi RFA
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Perikardialni punkce
(bez pritomnosti vypotku)
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Epikardialné ulozene lozisko

LAT
LAT

1-Map > 154 Points P 1-Map > 154 Paints
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Mapa substratu u reentry pri DKMP
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Map Viewer

v 15.84mV
Unipolar

1-Map EPI > 496 Points

Ukazka epi-
endokardialni
ablace

!
[5]
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Polymortni
komorove
tachykardie/FK
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Ablace idiopatickych PMKT/FK

Mapping and Ablation of Idiopathic Ventricular Fibrillation

Michel Haissaguerre, MD; Morio Shoda, MD; Pierre Jais, MD; Akihiko Nogami, MD;
Dipen C. Shah, MD; Josef Kautzner, MD; Thomas Arentz, MD; Dietrich Kalushe, MD;
Dominique Lamaison, MD; Mike Griffith, MD; Fernando Cruz, MD; Angelo de Paola, MD;
Fiorenzo Gaita, MD; Méléze Hocini, MD; Stéphane Garrigue, MD; Laurent Macle, MD;
Rukshen Weerasooriya, MD; Jacques Clémenty, MD

Background—Ventricular fibrillation is the main mechanism of sudden cardiac death. The feasibility of eliminating
recurrent episodes by catheter ablation has not been reported.

Methods and Results—Twenty-seven patients without known heart disease (13 men, 14 women, 41 *14 years of age) were
studied after being resuscitated from recurrent (10+12) episodes of primary idiopathic ventricular fibrillation; 23 had
received a defibrillator. The first initiating beat of ventricular fibrillation had an identical electrocardiographic
morphology and coupling interval (297+41 ms) to preceding isolated premature beats typically noted in the aftermath
of resuscitation. These triggers were localized by mapping the earliest electrical activity and ablated by local
radiofrequency delivery. Outcome was assessed by Holter and defibrillator memory interrogation. Premature beats were
elicited from the Purkinje conducting system in 23 patients: from the left ventricular septum in 10, from the anterior right
ventricle in 9, and from both in 4. The interval from the Purkinje potential to the following myocardial activation varied
from 10 to 150 ms during premature beat but was 11%5 ms during sinus rhythm, indicating location at peripheral
Purkinje arborization. The premature beats originated from the right ventricular outflow tract muscle in 4 patients. The
accuracy of mapping was confirmed by acute elimination of premature beats during local radiofrequency delivery.
During a follow-up of 24+28 months, 24 patients (89%) had no recurrence of ventricular fibrillation without drug.

Conclusions—Primary idiopathic ventricular fibrillation is a syndrome characterized by dominant triggers from the distal
Purkinje system. These sources can be eliminated by focal energy delivery. (Circulation. 2002;106:962-967.)

Key Words: ablation m death, sudden m heart arrest m fibrillation m mapping
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Spousteci lozisko




Elektricka boure casné po IM

» 4 pts s epizodami FK navzdory revaskularizaci a podavani léki

» Ostré, vysokofrekvecni potencialy podobné Purkynnovym potencialim predchazejici
KES

* Ohnisko KES blizko okrajové zény Mi
« 6-30 aplikaci RF potla€ilo aktivitu lozisek a odstranilo lokalni Purkyriovy potencialy
» 33,14,6, a 5 mésicu byli pacienti bez recidivy

Patient # 2 Patient # 3 L S

urkynovy potencialy na
misté vznikuKES

BanSCh D et al. CirCUIation 2003;108:3011 INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY IK_E
KLINIKA KARDIOLOGIE M



Nase zkusenosti s ablacl fokalnich
zdroji fibrilace komeor pii ICHS

17 pts s fokalne spoustenou pKT/FK
11 Casné po IM, 4 oddalene, 2 po resvaskularizacni operaci
* Auspésna ablace v16/17 (94%)

* Prumérna doba vykonu 127152min, skia18+10min

« 7 Casné rekurence (ruzné misto), 1 prechodné, 4 reablace, 2
zemreli (1 multiorganové selhani, 1 EMD+vypotek po
zavedeni stimulacni elektrody)

« Sledovani 29+14 més (vsichni ICD, BB, 4 amiodaron)

— 13/15 akutnich prezivSich nemeélo recidivy (87%)
* 1 mél recidivu z jiného zdroje za 6 mésicl
* 1 epizodu monomorfni kT po 2 letech
« Uspé&3sna reablace v obou pfipadech

— 3 pts zemreli na progersi srdecniho selhani

= INSTITUT KLINICKE A EXPERIMENTALN{ MEDICINY au
Peichl P, et al. JICE 2010 a e S s s n IKE
nepublikovana data




17. éervenec 2006 aneurysmatem hrot
hluokou sedaci, se .M kami pneumonie

13:47:30

13:48:30 |

13:49:30 |

13:50:30 |

13:51:30

65-letad pacientka, tydepn.po opakované PCI RIA pro trombozu stentu s

PRI S Y

K a‘semimalignim trombem, l1é€ena amiodaronem, UPV a
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Fokalné spousténa fibrilace komor
ICHS, stp. infarktu myokardu

PMKT/FK spousténé ,uzkymi“ KES s kratkym vazebnym intervalem
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Elektricka bouie

— Vyskyt 3 a vice oddelenych epizod KT nebo FK
béhem 24 hodin

Credner SC, et al. J Am Coll Cardiol 1998;32:1909-1915
Sesselberg HW, et al. Heart Rhythm 2007;4:1395-1402
Hohnloser SH, etal. Eur Heart J 2006;27:3027-3032

Israel CW, et al. Ann Noninvasive Electrocardiol 2007;12:375-382

— Diskuse o zarazeni incesantni KT nebo 5 min
intervalu mezi epizodami jako soucasti definice

Exner DV, et al. Circulation 2001;103:2066-2071.
IGatzoulis KV, et al. srael CW, et al. Europace 2005;7:184-192.
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Incidence EB u nemoenyeh s ICD

40-
35-
30
25-
20
15-
10-
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Typ aryimie pri EB

Table 2. Arrhythmias and Therapies During Episodes of ES

ES Arhythmias No. of VTNF Episodes per ES ES Therapies
Fries?’ Majority VT, percentages NA 43% with ATP only, 25% * ‘“
not listed shock, 23% shock ~ o b
Credner et al’® 64% VT, 21% VF, 14%  Mean = 17 + 17 (range, NA “‘
VT + VF 3 to 50) v
Greene et al'® 97% VT, 3% pVT Mean = 55 + 90 m (range, 23 o] ¥ %ico
4 10 465) 0'0

Banscheta'®  86% VT, 8% pVTAF,

Median = 19 (range,

4% VTs 4 to 440)
Exner et al'’ 86% VT, 14% VF or Median = 4 (rar 40% shocks only, 28% ATP only,
VT + VF \ 26% shocks and ATP
Verma et al'® 52% VT, 48% VF o 5 + 5 shocks
Stuber et al'® 93% VT, 7% pVT «\ 31% ICD shock only, 19% ATP followed
“O by shock, 50% ATP only
Gatzoulis et al'>  NA O ATP 21 + 33 per ES episode, Shocks
8 = 4 per ES episode
Hohnloseretal'”  91%° “\ Median = 5 (range, 7% ICD shock only, 70% ATP only,
: ‘\3 3to 11) 23% shocks and ATP
Brigadeau et ~*” .o VF, Range = 2 to 215 18% shocks only, 26% ATP only,
°|° 21 56% shocks and ATP
“ .6% VT, 22% VF NA NA

61 icates polymorphic VT.
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Prognesticky vyznam EB

0.6 1
05 4 |  Post Electrical Storm
< 1 |
w 4
@ 047 |
95 : ) - Post Isolated VT/VF
d ost Isolat
2 03+ _"" G Y
. d — P — ‘
g { ~=
024 ,J "
a 1| a—— L
: J - -
0.17,,~ Prior to any VT/VF
1 (since randomization)
0.0 - E— ey o—
0 1 2 3
Years
PATIENTS AT RISK
Electrical Storm 27 9 (0.35) 3 0.55) 2 0.55)
Isolated VIVF 166 67 (0.17) 28 (0.26) 6 ©.29)
Prior to any VIVF 719 419 (0.08) 208 (0.11) 75 (0.77)

Huang DT, Taub D. Prrogr Cardiovasc Dis 2008, 51: 229-236 INSTITUT KLINICKE A EXPERIMENTALN{ MEDICINY IKE
KLINIKA KARDIOLOGIE M



Elekiricka boufre: lécebné moznostl

« LécCb odstranitelnych pricin:

— Korekce hypokalémie, ischémie, CHSS, Iéky
Hluboka sedace — arteficialni ventilace
Farmakoterapie:

— Betablokatory
— 1.v. amiodaron

Overdrive pacing, optimizace ATP (ICD)

Nefarmakologicka |éCba
— Katetrizacni ablace

— Chirurgicka ablace

— Mechanicka podpora, HTx

INSTITUT KLINICKE A EXPERIMENTALN{ MEDICINY au
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Speciiické poestupy prri EE

>3 episodes of VT, VE, or ICD shocks

* Begin ACLS
measures
* Sedation
EP consult
ECG morphology
y 4 y
Monomorphic VT Polymorphic VT VF
I
. v . v .
* Amiodarone Normal QT Prolonged QT Ischemia PVC-initiated Brugada
* B-Blockers l
» Lidocaine « Isoproterenol » Amiodarone Amiodarone g Isoproterenol )
* Amiodarone * Magnesium * B-Blockers p-Blockers * Quinidine
* B-Blockers * Replace potassium * Lidocaine Ablation * Ca?' channel
* IABP/Revasc * Overdrive pacing *» [ABP/Revasc blockers
* VT ablation * LSGB * LSGB

Eifling M, et al. Tex Heart Inst J 2011;38(2):111-21
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Katetrizacni ablace pri elektrické

boulii

Zkusenosti IKEM

Survival after first ablation procedure

100 ,
80-& 1 1

60

404

Survival free from
Tx and death

204

0 . T T
0 6 12 18
Time

Prediktory mortality/TX
Nizka LVEF (22+3% vs 31£12%, p<0,005)
Rekurence EB (p<0,05)

Kozeluhova M, et al.
Europace 2011;13:109-13
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2004-2008, 50 pts s elektrickou boufi, 42
muzu, prum vék 5913 let, LVEF 29£11%,
75% ICHS

Indukované KT/pt 2,8+1,8, 22% incesantni,
27% polymorfni, epikardialni pfistup | v 8
% pfipadu

Klinicka KT eliminovana po 1-3 vykonech
v 84 %

44% neindukovatelnost jakékoliv KT, 40%

indukovatelnou pouze rychlou, neklinickou
KT, 6% bez efektu, 11% netestovano

13 pts (26%) zemrelo behem 2 let, 1 TX

2 pts zemfeli pfi rekurenci EB
— 3 pts zemfreli na akutni srdeCni selhani do tydne po vykonu
— 8 pts zemrelo v odstupu na progresi srdecniho selhani
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Pravdépodobné je nejléepe provést
ablacl preventivné (SMASKH Trial)

100- Sekundarni

S Ablation preventivni indikace
2 po IM
o g0 _
E 20 n=128, randomizace
[
o 6ol omtrol ICD vs ICD plus
v P=0.007 ab|ace
£ 50—
& 40
g 5 30 denni mortalita O
- i
T 20- ] _
3 Bez rozdilu mortality
£ 10- .
7] pri FU

C | | | |

0 6 12 18 24
Follow-up (mo)

Reddy V, et al. NEJM 2007;357:2657-65 T n IKE



Spekrum katetrizacnich ablaci IKEM
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W AT reentry mVTidiop ™ VTstruct = Afib
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Chirurgicka léecba EB

* Resekce substratu (aneurysmektomie)

— Thoratec, Heartmate, Levitronix

* Transplantace srdce

INSTITUT KLINICKE A EXPERIMENTALN{ MEDICINY au
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Zavery

« Katetrizacni ablace je jednou z
nejucinnejsich terapeutickych alternativ pri
EB (pro monomorfni i polymorfni KT)

* Hluboka sedace, umela ventilace a AA

dovoli obvykle stabilizaci stavu a dovoli
transport ke katetrizacni ablaci

* Pri selhani katetrizacni ablace |ze pouzit
mechanicke srdecni podpory nebo
chirurgicke ablace

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY |
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Tachykardie se sirokym QRS

°* Proc¢ diferencialni EKG
diagnostika?
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Scénar nahlée srdecni smrti
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Vyboj ICD (20 J)
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Katetrizacni ablace rekurentnich KT
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Chirurgicka ablace KT po IM
L




Katetrizacni ablace na mechanicke

podpore
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Voltage map of the LV showed only
small area of low voltage close to
the inflow cannula.
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stihly QRS

preexistujici BRT

aberace vedeni
Supraventrikularni

¥

e, komorovy puvod

- 1

L 4

s
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L 4
O..
*
S *
antegradni vedeni
pridatnou drahou
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AVNRT+preexistujici BPRT
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WPW- antidromni AVRT
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18- 3.4

21-M2 1.2
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Monomorfni KT po IM
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Tachykardie se sirokymi QRS
komplexy

* Otazky pro diferencialni diagnostiku
—AV disociace?
—splynulé (nebo zachycene) stahy
—Sife QRS komplexu?
—o0sa QRS komplexu?
—konfigurace QRS komplexu?
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Tachykardie se Ssirokymi QRS
komplexy

AV disociace
1 1

- svéddCi pro komorovy puvod arytmie
- nepritomnost nevylucuje komorovou tachykardii
(az v 50 % pripadu je zachovalé retrogradni vedeni na siné)

INSTITUT KLINICKE A EXPERIMENTALN{ MEDICINY au
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Tachykardie se sirokymi QRS
komplexy

Sife QRS komplexu

komorova tachykardie
> (0,14 s~ pfi organickém postiZzeni srdce,
zejmena pri chronické ICHS

<0,14 s~ supraventrikularni tachykardie
idiopaticka komorova tachykardie
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Tachykardie se Ssirokymi QRS

komplexy
* Osa QRS komplexu N
KT
“RVOT” KT
SVT




Tachykardie se sirokymi QRS

komplexy

* Konfigurace QRS komplexu
SVT

morfologie BPRT

w LU A
. V V R/S<1 JV /\/ RIS>1

morfologie BLRT

RS komplex \/ RS komplex
V1,2 >100 ms <100 ms
I , I
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Tachykardie se Sirokymi QRS

komplexy
* RS komplex v prekordialnich svodech

- nepritomnost ~ KT

- Je-li pritomen, potom:

RS >100 ms ~ KT
RS <100 ms ~ SVT

— RS

Brugada et al., Circulation 1991;83:1649 ot s s n IKE



Dif dg algoritmus

Pritomnost RS komplexu v prekordialnich svodech?

ANO
| ¢ RS komplex > 100 ms?
|
i v
| 4 Pritomnost AV disociace?
v

NE ANO_____,
| s Charakteristicka morfologie

—N ve V1-2 a V67 v

SVT -aNo " KT




VT nebo KT?

26-JUN-1951 (57 yr) Vent. rate 170 BPM WIDE QRS TACHYCARDIA WITH FUSION COMPLEXES
Male Caucasian PR interval * ms RIGHT BUNDLE BRANCH BLOCK
176cm 110kg QRS duration 170 ms INFERIOR INFARCT , AGE UNDETERMINED
QT/QTc 320/538  ms ABNORMAL ECG
Loc:42 P-R-T axes * 252 44 WHEN COMPARED WITH ECG OF 12-MAR-2009 12:54,

VENTRICULAR TACHYCARDIA HAS REPLACED SINUS RHYTHM
VENT. RATE HAS INCREASED BY 80 BPM

Referred by: Confirmed By: ANDREA STEFANOVA

25mm/s  10mm/mV  150Hz 005D  12SL231 CID: 1 EID:6 EDT: 12:01 18-MAR-2009 ORDER:




Nekolik praktickych rad

* natecte 12-svodove EKG

» analyzujte EKG (SR, tachykardie)

s Zhodnotte anamnesticke udaje

* U tachykardii'se sirokym QRS — uvazujte na
1. miste o' komoerovem puvedu (zejmena u
NEMOCAYCH SE Strukturnim pestizenim srdce..
* pamatujte na fekalne spoeusteneu fibrlaci
KOMOX;

°.. poslete pacienta k vySetreni a IéCbe na
specializované pracoviste

INSTITUT KLINICKE A EXPERIMENTALN{ MEDICINY H
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Klinlka kardiclogie
IIKIE M

« HOT Line: 730 18 2222

Urgentni konzultace nebo
domluva o akutnim prijeti
pacienta
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Déekuji za Vasi pozornost....
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