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Komponenty srdecniho vydeje

e Srdecni frekvence
* Kontraktilita
* Preload
* Afterload

A
* Synchronie!



Patofyziologie dyssynchronie

Dyssynchronie
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Regionalni heterogenita funkce a plnéni

4

Strukturalni a bunécna remodelace
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Dyssynchronnni kardiomyopatie
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Chronic ventricular pacing in children: toward prevention

of pacing-induced heart disease
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Fig. 1 Left ventricular endocardial activation in canine hearts.



Prvni studie na stimulaci levé komory u déti

Acute hemodynamic data
% change in LVdPdtmax
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Vanagt WY et al. PACE 2004 and Ann Thorac Surg 2005




Konvencni stimulace pravé komory




CRT — lepsi vykon pri mensi spotrebeée
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Dilated Cardiomyopathy Assocnated with Dual- Chamber Pacmg
in Infants: Improvem

Resynchronization or|Programming the Pacemaker Off
Intrinsic Normal Conduction

JAN JANOUSEK, M.D., VIKTOR TOMEK., M.D., VACLAV CHALOUPECKY. M.D.. PH.D.,
and ROMAN ANTONIN GEBAUER, M.D.

From Kardiocentrum, University Hospital Motol. Prague. Czech Republic

(J Cardiovasc Electrophysiol, Vol. 15, pp. 470-474, April 2004)

Left Ventricular Function and Reverse Remodeling

LVEDD LVESD SF  EF
mm % Normal mm % Normal LVEDV (mL) LVESV (mL) % e
Case |
At admission 57.1 182 325 260 07 105 8 22
After 2 weeks of conventional heart failure therapy 58.2 186 52.1 258 087 96 10 28
After 4 weeks of cardiac resynchronization therapy”® 526 168 422 209 771 57 20 48
Case 2
At admission 49.0 184 43.2 253 47
After 4 weeks of pacemaker off” 348 131 21.6 126 20
__J

CRT on 1 month of CRT



Je nutné zvazovat specifické stimulacni misto?

* Incidence dysfunkce levé komory asociované
se stimulaci PK u déti

» 6-13.4 %13
 Patologicka remodelace LK*

Long-Term RV Pacing Controls

Cardiac output, L/min 3.8+0.6" 4.9+0.8
Mean LV EDD, mm ha T~ 46+6
Pathological LV EDD, % 52t 0
Septal/posterior wall delay, ms 842671 18+9
Exercise, W 123241 185+39

1Kim JJ et al. J Cardiovasc Electrophysiol 2007;18:373-7
2Moak JP et al. Cardiovasc Electrophysiol 2006;17:1068-71
3Gebauer RA et al. Eur Heart J 2009; 30:1097-104
AThambo JB et al. Circulation 2004; 110:3766-72



Typy elektrické dyssynchronie u déti a pac. s VSV

N pts.
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M Unknown
M Non-specific
" RBBB/syst RV

Cecchinet al.

Janousek et al.

Dubin AM et al. J Am Coll Cardiol 2005;46:2277-83

Cecchin F et al. JCE 2009;20:58-65
Janousek J et al. Heart 2009, 95:1165-71



CRT u selhavajici systémoveé LK

Change after CRT EF/FAC units SVEDD z-score NYHA
mean (SD) median median

pgrade from R
pacing, systemic LV

All other pts
(N=54)

+14.0 (16.5)

+7.7 (10.9)

=0.101

-2.1

=0.036

Grade 3=>1

Grade 2=>2

=0.030

 \ /

Janousek J et al. Heart 2009;95:1165-71
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Association.

Permanent Cardiac Pacing in Children - Choosing the Optimal Pacing Site: A Multi-Center
Study

* Cross-sectional study (N=178, 21 centers)
— CAVB, structurally normal heart
— initially normal LV function
— Pacing sites
* RVOT =8, RVLat =44,
RVApex = 61, RVSeptum = 29
* [VApex =12, LVLat =17,
LVBase =7
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Permanent Cardiac Pacing in Children - Choosing the Optimal Pacing Site: A Multi-Center

Pacing site

Study
LV ejection fraction at follow-up Proportion of pts with LVEF<55 %
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JOLAAL G THE AMENEA HEART ARVCCULS Association
Permanent Cardiac Pacing in Children - Choosing the Optimal Pacing Site: A Multi-Center
Study
RV free wall pacing LV apical pacing

Early contracting
segments

Late contracting
segments

Septal to lateral delay
LV apical pacing 40 ms
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Permanent Cardiac Pacing in Children - Choosing the Optimal Pacing Site: A Multi-Center
Study
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Permanent Cardiac Pacing in Children - Choosing the Optimal Pacing Site: A Multi-Center

Study

Cumulative LV dyssynchrony
from radial strain [ms)
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Detekce klasického obrazu dyssynchronie

,Mve wo we wvo  predikee pozitivni

' : odpovéedi na CRT
u pac. s BLTR

— Sensitivita 95 %

— Specificita 91 %
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Risum N et.al., Amer.H.J. 2012



Indikace CRT u déti/VSV

Systemova LK mm) Kklasicka® CRT

— LBBB

— Stimulace PK

Systémova PK

— RBBB

— Stimulace LK

Funkcné spolecna komora
— Jakakoli raménkova blokada
— ,,Single site” stimulace
Subpulmonarni PK?

— RBBB

Ve vsech pripadech:
elektrické aktivacni zpozdeni
v ramci selhavajici komory

nutné pro indikaci CRT!

— Specifické pro VSV




Indikace CRT u dospélych s VSV

CRT indications in adults with congenital heart disease

I

System

‘
—— LVEF £35% —

1

* Sinus rhythm
— * NYHA -1V
- LBBB

l

QRS 2150 ms”
Class |, Level B

|, QRS 120-149 ms’
Class lla, Level B

* NYHA IV

L

1

Lv Systemic RV Single ventricle
| |
4 L ! { .
LVEF >35% — RVEFsS35% RVEF >35% EF £35% EF >35%
’ 4
= RV dilation * Ventricular dilation
* NYHA I-IV
* 540% V-pacing’ * NYHA 1I-IV * NYHA li-IV ¥
Class lia, Level C * RBBB; QR52150 ms” * QRS2150 ms™
! Class lla, Level C Class lla, Level C
= Severe subpulm-vent * Cardiac surgery l
dilation/dysfunction * QRS 2150 ms™? * TV surgery
* NYHA 111V *Progressive ventricular * NYHA -1V
* RBBB; QRS 2150 ms” dilation/dysfunction « RBBB; QRS=150 ms”
Class Ilb, Level B Class 1lb, Level B Class lIb, Level B
v

|, * Delay transplant/
mechanical support
Class lib, Level C

* NYHA 11V
—= *>40% V-pacing'

|

Class lib, Level C

Khairy P et al. PACES/HRS Expert Consensus Statement on the Recognition and Management of Arrhythmias in Adult
Congenital Heart Disease. HeartRhythm Journal 2014



European Heart journal ESC GUIDELINES
EUROPEAN doi:10.1093/eurheartj/eht 150
SOCIETY OF

CARDKHOGY*

2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy

The Task Force on cardiac pacing and resynchronization therapy of the
European Society of Cardiology (ESC). Developed in collaboration
with the European Heart Rhythm Association (EHRA).

3.4 Patients with heart failure and
conventional pacemaker indications
For patients with conventional PM who develop HF, upgrading from

VVI1 or DDD to CRT devices represents an important partf the
patient population implanted with a CRT device, being 23—-28% Jof
108,w146

the CRT implantations in different registries.




@ i HeatJpisvil ESC GUIDELINES
uRO2EAN doi:10.1093/eurheartj/eht 150

2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy

The Task Force on cardiac pacing and resynchronization therapy of the
European Society of Cardiology (ESC). Developed in collaboration
with the European Heart Rhythm Association (EHRA).

* Pozitivni korelace mezi frekvenci stimulace PK a vyskytem
nezadoucich ucinkd?

* CRT by mélo byt zvazeno u pacientl vyzadujicich trvalou
kardiostimulaci, kteri maji symptomatické srdecni selhani a
snizenou (vétsSinou < 40 %) EF?3

— Subjektivni klinické zlepseni, méné hospitalizaci, lepsi funkce LK

1Sulke N et al. Europace 2007
2Leclercq C et al. Pacing Clin Electrophysiol 2007
SvanGeldorp IE et al. Europace 2010



@ Ewropean Heart ournal ESC GUIDELINES
SURDPEAN doi:10.1093/eurheartj/eht 150

SOCIETY OF
CARDIOLOGY

2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy

The Task Force on cardiac pacing and resynchronization therapy of lndlcatlon for upgraded or de novo Cardlac
European Society of Cardiology (ESC). Developed in collaboratioi resynchronization therapy in patients With conventional

with the European Heart Rhythm Association (EHRA).
pacemaker indications and heart failure

[ I

e Profit z upgrade na CRT se nabizi u pacientd, u kterych se

— Casné nebo pozdéji pri konvencni stimulaci vyvinula
dysfunkce LK

— zhorsuje klinicky stav pres optimalni farmakologicky
management

nerapy.

CRT should be considered in
HF patients, reduced EF and lla
expected high percentage of
ventricular pacing in order
to decrease the risk of
worsening HF.

123-130




@ European Heart journal ESC GUIDELINES
susorean doi:10.1093 /eurheart/eht 150

2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy

The Task Force on cardiac pacing and resynchronization therapy of the
European Society of Cardiology (ESC). Developed in collaboration
with the European Heart Rhythm Association (EHRA).

Bradycardia

Sinus node

Fig. 6 - Suggested optimal pacing mode in children (modified from van Geldorp I et al).



Shrnuti

Konvencni (ze subpulmonalni komory aplikovana)
stimulace ) je spojena s rizikem dyssynchronni KMP

Dobre definovany Casné a pozde se aktivujici segment
systéemoveé komory (z hlediska efektivity upgrade na CRT)

Optimalizace stimulacniho mista
- Pediatrické studie, pacienti s VSV
— Hrot systémové komory
— Specifické substraty (RV CRT)

Limitovana evidence pro dospélé pacienty bez VSV






