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@ ESC European Heart Journal (2022) 00, 1-130 ESC GUIDELINES

European Society https://doi.org/10.1093/eurheartj/ehac262
of Cardiology

2022 ESC Guidelines for the management of
patients with ventricular arrhythmias and the
prevention of sudden cardiac death

Developed by the task force for the management of patients with
ventricular arrhythmias and the prevention of sudden cardiac
death of the European Society of Cardiology (ESC)

Endorsed by the Association for European Paediatric and
Congenital Cardiology (AEPC)



Komorove extrasystoly

Prevalence 1-4 %
— Na 12 sv EKG v bézné populaci 1-4 %
— Holterovsky v bezné populaci 40-75%

Obvykle benigni (mohou byt marker NSS u SHD)
Mohou byt markerem zakladniho onemocneni

Incidence a komplexita se zvysSuje se srdecnim
onemochnenim
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Riziko NSS po IM
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Bigger JT. Am J Cardiol 1986;57:12B.
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Longitudinalni studie o KES v populaci
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Cumulative % of Heart Failure
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NO PVCs
=== Any PVC
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Follow up time in years

13486 jedinct (45-64 let)

Hazard Ratio (95% Cl)

{ 158 169

¢ 169

»

None 1 per 2-min 22 per 2-min

Bazalné (1987-89), alespon 1 KES na 2- min stripu u 5.5% (739/13486)
Bé&hem pram sledovani15.6 let, nové srdec¢ni selhani u 10% jedincu

(19.4% téch s KES vs. 9.4% téch bez KES).

Complex
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Agarwal SK, et al. Am J Cardiol. 2012 January 1; 109(1): 105-109. KEINIKA KARDIOLOGIE n M



KES zvysuijici riziko CHSS a KT v populaci

Haart

[ 10,601,284 people underwent nationwide health check-ups in 2009 ]
\ fallure

2
\

Exclusion criteria
1. Prior diagnosis of AF: 73,021
2. Prior diagnoslis of heart fallure: 130,024
3. Prior diagnosis of Ischemic stroke: 253,547
4. Prior diagnosis of PVC: 14,747
§. Prior diagnosis of VT / VFL / VF: 7.574
6. Missing data: 363,366
7. Age < 20 years: 15432
\ 7. Total excluded; 857,702 a

8

9,743,582 people were included in the analysis
- Followed up to December 2018
-4515p d with PVC in 2009
-2,3%4p d with PVC 1 in 2009
- 2,181 people were diagnosed with PVC 2 in 2009

Vantricatar
arhythmia
composine

ple were diag

ple were diag

F

PVC1=1 amb zaznam, PVC 2 = 2 amb nebo 1 nemocnicéni

Kim YG, et al. Scientific Reports (2021) 11:12698
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Zdravi jedinci maji nizkeé riziko
« 73 asymptomatickych jedincu s ¢etnymi KES (~500/hod)
* FU 3-9,5 let
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Kennedy HL, et al, NEJM 1985;312:193-7 KLINIKA KARDIOLOGIE n IS}



Podobneé jinak zdravi sportovci maji
nizkeé riziko

« 3746 jedincu, pre-participation screening

VPBs — druha uroven vys (echo, 24 h Holter, exe)
FU 6-48 mes

5,3% VA, 77 % izolovane KES, 22% polymorfni KES

Holter — median KES snizenz93 na 72 (16 + 12 mes)
zadne umrti navzdory kompetitivni sportovni aktivité

Tranchita E, et al. Scand J Med Sci Sports. 2018;28(2):541- KLINIKA KARDIOLOGIE n IIISF
548.



| zdravi jedinci mohou rozvinout
kardiomyopatii indukovanou KES

KLINIKA KARDIOLOGIE n M



Prvni popis v literature

« 14 pts se zatezi KES >20 000/24 hod a LVEF<40%
* 75% redukce KES na AA u 5 pts

 LVEF zlepsena z 27 =10% na 49 £17%

ma
Original Article ﬁ

Suppression of Frequent Premature Ventricular Contractions
and Improvement of Left Ventricular Function in
Patients With Presumed Idiopathic Dilated Cardiomyopathy

DoucLas F. Durreg, M.D.,* WiN-KuUANG SHEN, M.D., anp HuGH C. Smrra, M.D.

Duffee D, et al. Mayo Clin Proc 1998;73:410 e n IKE



Jak moc je moc?

PVC Burden (%)
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Baman TS, Heart Rhythm 2010;7:865-9.

174 referovanych k ablaci
idiopatickych KES

Zatez KES monitovana 24 hod
EKG, LVEF echokardiograficky

Snizena LVEF (prim 0.37 =%
0.10) u 57 ze 174 patient
(33%).

Zatéz KES v obou skupinach
rizna 33% = 13% vs 13% =+
12% (P <.0001)
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Prediktory dysfunkce LK zpusobené KES

A B
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Vysvetleni: augmentace tlaku v zaklinéni po KES?

PCWP (mmHg)

31 pts s KEs, 19 vs 12 s a bez augmentace tlaku v zaklinéni

Kuroki K, et al. Eur J Heart Fail (2012) 14, 1112-1120  KLINIKA KARDIOLOGIE n ISF



Prediktory dysfunkce LK zptusobené KES

Zatez KES (koreluje s rizikem KMP)
Delsi trvani

Sirsi QRS (>150ms)

Puvod v PK

Interpolované KES

* Muzske pohlavi

Cirkadianni variabilita

Dabbagh DG, Bogun F. Curr Cardiol Rep (2017) 19:80 i amsiotons n IKE



| jedinci bez strukturniho onemocnéni
srdce mohou byt ohrozeni vznikem
maligni arytmie (maji ¢asto pozitivni
RA a zvlastni rysy KES)

KLINIKA KARDIOLOGIE n M



KES s kratkym vazebnym intervalem nebo polymorfni KES
mohou spustit FK i u zdravych
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| N Aoy L Specificka
| AN R e e ae e i e ektopie z
I W/“’WV‘“W”@/T*\M/\M\ moderator band

AVR A~

Patient no. Age (years) Sex LVEF (%) Presentation Cardiac magnetic resonance imaging
1 61 M 55 1CD shocks for recurrent MMVT Normal
AVL ‘j\\/- “/\/ N 2 27 M 57 ICD shocks for PVC-induced VF * Normal
3 50 M 50 REDSTTVe MWy Normal
4 51 M 60 ardiac arrest (PVC-induced Normal
AVF »\/f\ '”L/\ -\ 5 28 M 50 ICD shocks for PVC-induced VF | Mild RV dilation'
6 34 M 65 ICD shocks for PVC-induced VF Normal
7 50 F 80 Cardiac arrest (PVC-induced VF) Normal
Vi -~ 8 58 M 50 VRTINS N L Y Y. Normal
\ —\/ 9 45 M 55 T . Mild RV dilation'
o /\ 10 47 M 75 Cardiac arrest (PVC-induced VF) N/A
V2 l | ICD = implantable cardioverter-defibrillator; LVEF = left ventricular ejection fraction; MMVT = monomorphic ventricular tachycardia; PVC = premature
'1 [ ventricular contraction; NSVT = nonsustained ventricular tachycardia; RV = right ventricle; VF = ventricular fibrillation.
”| \ *1CD placed for secondary prevention of cardiac arrest before presentation to our institution.
V3 /\v‘ 'No delayed enhancement.

'

<

V5 —\/\/‘ﬁL/\M /\f_A/—J\f-/‘f’L_
V6 %MJ\_,_,’\/M,_\_,J\/&‘\/\”\/\

/\/\ Sadek MM, et al. Heart Rhythm 2015;12:67—-75
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Velmi cetné polytopni (a stihlé) KES budi
podezreni na ...
|

5 5 6 e D o i
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M EPPC (multifocal ectopic Purkinje-related premature contractions)

* RuUzna mista vzniku KES z levé i pravé komory (i 10 a vice lozisek)
« ZhorSeni po izoprenalinu

* Nekdy i sinove arytmie nebo junkCni rytmus

« Casty rodinny vyskyt

« Mutace genu SCNAS5 (kéduje podjednotku Na kanalu Nav1.5)

* Muze zpusobit dysfunkci LK

- Ustup ektopie po chinidinu, zlepSeni dysfunkce

Laurent G, et al. JAm Coll Cardiol 2012;60:144-56) KiiNIKA KARDIOLOGIE n I}



KES jsou casto symptomatickeé




Symptomy cetné ektopie nemusi byt palpitace
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Jak tedy postupovat?
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| V Guidelines
) platipro KES (0
EE——— . e SAME jako pro
e scénai NSKT

(Class 1) ‘ (Class 1) S (Class lla)
1

Zeppenfeld K, et al.
Eur Heart J (2022) 43, 3997—
4126
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TN e RNt peat A o] e Al ARNa Y
anoncluswc or atypical presentation ")
v
CMR (Class lla)

 (——

-
C Structural normal heare |
v

Catheter ablation Beta-blocker or CCB
follow-up LVEF (Class 1) {Class )
( ) Bera-blockers, Eecmn::l;
CCB or fass |la
Caﬂ(\qe(aerl alll);tlon Flecalnide Catheter ablation
(Class lla) (Chass lia)

@ESC

Algoritmus
vysetrovani a
lécby KES bez
zjevného
srdecniho
ohnemocneni

Zeppenfeld K, et al.
Eur Heart J (2022) 43, 3997—
4126
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Algoritmus
vysetrovani a
T s wessmn | |€COY KES
"""“"?“" | zpusobené
e =2 KMP (nebo

[ o — ] agravované)

Zeppenfeld K, et al.

Catheter abladon Eur Heart J (2022) 43, 3997_
(CIQSS |h) 4126
Amiodarone o . o IKE
) KLINIKA KARDIOLOGIE n M
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KES mohou zpisobit latentni dysfunkci = = ..
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Lokalizace ektopickych lozisek
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Typicka mista vzniku KES ve vytokovych traktech

Saggital View Coronal View

Left & Anterior Right

Jousjuy

Anderson RD, et al. Circ Arrhythm Electrophysiol. 2019;12:€00739PINIKA KARDIOLOGIE



Anatomie vytokovych traktu a EKG
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RVOT

Typické morfologie na EKG
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Dalsi typicka |
lokalizace — )

papilarni svaly VR
A

Ventricular Tachycardia Originating From the Posterior
Papillary Muscle in the Left Ventricle
A Distinct Clinical Syndrome

Harish Doppalapudi, MD; Takumi Yamada, MD; H. Thomas McElderry, MD: Vance J. Plumb, MD;
Andrew E. Epstein, MD; G. Neal Kay, MD

Background —Several distinct forms of focal ventricular tachycardia (V1) from the left ventricle (1.V) have been

descnbed. Worvponamwsyn&omo{VTansmgﬁvmﬂubauoflhnp(xlcnorpupﬂlxrymusclemthcl..\’

Methods and Results - Among 290 consecutive patients who underwent ablation for VT or symp ic p

ventricular complexes (PVCs) based on a focal mechanism, 7 patients were found to have an ablation site at the base
of the posterior papillary muscle in the LV. All patients had normal LV systolic function and a normal baseline
electrocardiogram. The electrocardiogram during VT or PVCs demonstrated a right bundle-branch block and
superior-axizs QRS morphology in all patients, VT was notl inducible by programmed atrial or ventricular stimulaton,
In 2 patieats with sustained VT, overdrive pacing neither terminated VT nor demonstrated any criterion for trunsient
entrainment. Activation mapping localized the earliest site of activation to the buse of the posterior paplllary muscle in

all patients. When Purkinje potentials were recorded at the site of ful ablati these ¢ Is g Jed Jocal
ventricular muscle potentinls during sinus rhythm. During VT or PVCs, however, Lhe vcnlncula.r muscle pownual
always preceded the Purkinje potentials. After recurrence of VT or PVCs with dard 1

irrigated ablation was successful in climinating the arrhyihmia in all paticnts. Over & mcan follow-up pc:uul of 9 months,
all paticnts have been free of PVCs and VT.

Conelusion—We present a distinet syndrome of VT arising from the base of the posterior papillary muscle in the LV hy

A noareentrant mechanism. Ablation can be challenging, and irrigated ablation may be ry for long-tcem

(Circ Arrhythmia Electrophysiol. 2008;1:23-29,)
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ICE ukazuje variabilitu anatomie papilarnich svalu

Compact posteromedial PM PM compose\d of two separate heads
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KES z oblasti baze srdce

\ \ =8
/) A 7 J‘
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region J x V4

Left parahisian Aortomitral Anterolateral
region continuity basal LV
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Co rikaji Doporuceni ESC 20227
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Co rikaji Doporuceni ESC 2022?

Ablation

Beta-blocker CCB Flecainide Amiodarone

RVOT/fascicular PVC/VT:
Symptomatic, normal LV function

PVC/VT other than RVOT/fascicular:
Symptomatic, normal LV function

Class lla Class lla Class lla

Class lla

RVOT/fascicular PVC/VT: Class lla Class llab Class lla
LV dysfunction

PVCIVT other than RVOT/fascicular: Class A Class llab Class lla
LV dysfunction

PVC:

Burden >20%, asymptomatic, normal LV function

Zeppenfeld K, et al. Eur Heart J (2022) 43, 3997-4126 i NiKA KARDIOLOGIE n IKE



Co rikaji Doporuceni ESC 2022?

Recommendation Class® Level®

Diagnostic evaluation

In patients with an unexplained reduced EF and a
PVC burden of at least 10%, PVC-induced lla C

cardiomyopathy should be considered.®?%¢?¢1°
In patients with suspected PVC-induced
cardiomyopathy, CMR should be lla B

considered.”?%¢7°

Zeppenfeld K, et al. Eur Heart J (2022) 43, 3997-41 261 1Nk A K ARDIOLOGIE n I}



Ablace fokalnich zdroju neni obvykle slozita...

{-400 ms

“CCnm:”l“”\ H\luu‘unluu‘\\Hl\H\U\HI\\H‘H\\lH\\‘HHlHH‘HHlHH‘HH
1400 ms 1300 1200 -1100 800 -700 -600 -600

CG1(49)

CG Il (49)

CG Il (49)
CG aVF (49)
CG V1 (49)
CG V2 (49)

CG V6 (49)
REF ECG V2 ||

AE

-185, 163 ms



Ale ne vzdy je tomu tak — ablace na
papilarnim svalu je casto obtizna

RV d

RV p

Catheter on the medial head of AL papillary cs 109

C57.8
KLINICE C556
KLINIKA K ¢g51.2



Kumulativni prezivani

Endpoint: recidiva KA vyzadujici opakovanou ablaci

1.0
| Uspésnost je
08 v expertnim
0.7 r
] centru vysoka
0.5 | IKEM 8/2006-12/2020
04t
ol 1143 ablaci KA pfi
ol — |diopaticka KA SOD

: = Strukturalni KA
0.1} 559 ablaci pro
0.0 idiopatické KA

0 1 2 3 4 5 6 7 8 9 10 M 12
Sledovani (roky)

Wichterle — nepublikovana data

13 14 15
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Cetné KES pfii CRT

KLINIKA KARDIOLOGIE n ISt



Snizeni procenta biv stimulace ma prognosticky
dopad CRT and relationship to % BIV pacing

-24 % reduction in mortality

0.85 -
-

------- Ii: 98.5-99.6%
0.80 4 — — u:95-985%
—_— ) <95%

0.75 -
o 70 - 9234 7.726 6 497 5292 3675 V. >996%

v 9 233 7.83% 6 595 5382 3626 NI S8 5-996%

9234 7 864 6.549 5239 3469 Il 95-98 5%
7.889 6.595 5291 3556 | <95%
)

Hayes DL, et al. Heart Rhythm 2011;8:1469-1475 T n IKE



Typicky pripad

* 68lety muz

ICHS, CABG a mi anuloplastika v 57 letech (1995)
CHSS, ICD implantace 1V/2004

IX/2005 — CRT-P implantace pro progresi CHSS a BLRT
Opakované hospitalizace pro CHSS, kandidat OTS
Cetné KES (2 morfologie), 27% stah
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Klldove EKG
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2 loziska v LK

Uspé&sné odstranéni

Katetrizacni ablace
ektopie
V/2006
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Dalsi prubéh

» Zlepseni stavu

« Zadna hospitalizace pro CHSS

* Po 4 mésicich ablace AV junkce pro perzistujici FS

» Podstoupil OTS 7 mésicu od ablace v stabilnim
stavu

KLINIKA KARDIOLOGIE n [KPlE



Zavery

« Komorové extrasystoly jsou Casté

« Kromé posouzeni symptomatologie, po¢tu a morfologie je dulezité patrat po
strukturnim onemocnéni nebo po primarni elektrické poruse

* | u zdravych jedinci mohou KES zpusobit dysfunkci levé komory a srdeCni
selhani (zatez 17-26% a vice/24 hod)

« Katetrizacni ablace ma kurativni potencial, Ize ji zvazit i u pacientu se
snizenou ejekcni frakci a zatézi alespon 10 %/24 hod nebo u

asymptomatickych pacientt se zachovalou ejekéni frakci a zatézi KES
>20%/24 hod

« U pacientt se SRL narusuji ¢etné KES biventrikularni stimulaci a méla by byt
zvazena katetrizaCni ablace

V pripadé nejasnosti je nejlépe konzultovat expertni centrum

ING r K NICH XPERIMENTALNI MED [KE
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RHYTHM

PRAGUE

RHYTHM

With live demonstrations

(Novel Technology Forum)
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http://www.ablationworkshop.cz/
http://www.prague-rhythm.cz/
http://www.prague-rhythm.cz/
http://www.prague-rhythm.cz/

