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Historicky vyvoj a pokroky v kardiostimulacii
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1 55 cc 36 cc 16 cc e, 11 cc -3 8cc

120 g 728 41g w7 244 —/ 20g

Electronics : 2 cc Electronics : 0.2 cc

* Implantacna technika (od kardiochirga k internistovi)
* Velkost

e Zdroje energie

* Programovatelnost

* Senzory aktivity

e Stimulacné rezimy (od VOO - VVI- DDD)

* Specifické algoritmy Fyziologicka stimulacia
e Stimulacné miesta...

Bezelektrodova stimulacia



Komplikacie kardiostimulacie

8-12% pacientov v dlhodobom horizonte rokov

\

J. ELECTROCARDIOLOGY, 3 (34) 325-331, 1970

Special Article
Totally Self-Contained Intracardiac Pacemaker*®

J. WILLIAM SPICKLER, PILD., NED S. RASOR, PH.D.{, PAUL KEZDI, M.D.
S. N. MISRA, M.D., K. E. ROBINS, P.E., AND CHARLES LeBOEUF, P.E.

Dislokacie, perfe
Porucha izolacie

SUMMARY circuits have been improved substantially. In
addition, the development of the endocardial

Recent developments in miniature long-life  catheter electrode has broadened the choice
gower sources and electronics, such as nuclear  of operative procedures to include a larger

atteries and integrated circuits make feasible portion of the patient population. Two major
a new generation of f)acemakers, the intra- problems that still exist with conventional
cardiac pacemaker (IC), i.e.,, a completely p: kers are perforation or dislocation of
self-contained pacemaker implanted inside the transvenous electrode and the short life of
the right ventricle by transvenous insertion. the batteries that are presently used. In addi-
Since the IC pacemaker eliminates all leads, tion, there is a certain physical and psycho-

U4 L4
Fraktura vodica
A4 ’
Infekéna endg
. - , problems associated with the leads such logical discomfort involved with having the
as lead breakage or dislocation are also relatively large pacemaker implanted under
Trlkusplda eliminated. Furthermore, since it is feasible the skin'.

to implant and recover the IC pacemaker The battery life problem has been the sub-
through a jugular vein using a detachable ject of extensive research by several groups
catheter, the surgery required for implanta- which has led to development of improved
tion or removal is significantly reduced, and chemical batteries and, more recently, nuclear
since the IC pacemaker can utilize long-life batteries. During the past year there have




Bezelektrodova stimulacia (leadless pacing)
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ARRHYTHMIA/ELECTROPHYSIOLOGY Early performance of a miniaturized leadless

Permanent Leadless Cardiac Pacing cardiac pacemaker: the Micra Transcatheter

Results of the LEADLESS Trial Pacing Study
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MICRA VR transcatheter pacing system (TPS)

MICRA™ KARDIOKAPSULA!

18mm
_v;dialenost' medzi elektrodami
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— ]

/
/

Velkost
= Objem: 0.8cc
* Hmotnost: 1.75g
* Dizka: 25.9mm -,
» Sirka: 20Fr ‘ .
b \./ Katdda
Batéria
= 12 roéna predpokladana priemerna zivotnost ?
Specifikacie
i S o Vé \V4 [4
" St'mulacny rezim: VVIR Proximalny PI n a fu n kC n OSt
* Bipolarné snimanie koniec
* MRI SureScan™, moznost 1.5 Talebo3 T §ta 1] d a rd 1] é h (0] VVI R

celotelového skenovaniav MR
* Riadenie U¢innej stimulacie (Capture Management ™)
* Stimulacia s frekvencnou odpovedou (Rate Response)
* Diagnostika: stav batérie, stimulacny prah, impedancia, percento stimulacie
+ Zariadenie je mozné manualne vypnut a automaticky sa vypne ak dosiahne EOS
(indikator konca pouzivania)

Andda Nitinolové fixaéné vybeiky

kardiostimulatora



MICRA AV transcatheter pacing system
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Detekcia mechanickej aktivity predsiene spusti
sekvencnu Vp

Rozsirenie vhodnej indikacie na
¥ AV blokady pri dostatocnej
e 70-90% AV synchronizacia frekvencii SA uzla
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Komplikacie asociované s implantaciou MICRA VR TPS
(postapproval registry)

P-value: <0.001
woRmRseiRaasel HR (Registry vs IDE): 0.71 (95% CI: 0.44-1.1)
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IDE 726 684 671 658 639 432 251 106 42
Global 1817 1008 846 630 458 222 144 64 28
Ref 2667 2260 1965 1698 1526 1319 1212 1137 1002

Heart Rhythm 2018 151800-1807DO!: (10.1016/j.hrthm.2018.08.005)



Selekcia pacientov vhodnych pre leadless pacing

Nevieme pouzit Nechceme pouzit

transvenoznu implantaciu transvenoznu implantaciu

Kompromitovany vendézny pristup Riziko komplikacii v kapse KS
Dekubit / infekcia kapsy
* Stendza /trombébza v.subclavia/axillaris/VCS Kachexia

Riziko infekcie (imunokompromitacia, DM, CHRI...)
HD program, bil thoracic outlet sy, radioterapia

Riziko komplikacii v elektrédach

Infekéna endokarditida
Dysfunkcéné elektrédy
> — ! N Riziko infekcie (imunokompromitacia, HD, CHRI...)
Rozhodnutie je na implantachom Aktivny $port
centre po zvazeni

.. . , Nizka potreba stimulacie
rizika/ benefltu/alte_rp_g_tlv Paroxyzméiny AVB

Preferencie pacienta
Estetické hladisko...



LEADLESS implantacie v SUSCCH BB

e 7.2.2019: 1. implantacia MICRA systému v SR (SUSCCH BB)
 5.8.2020: certifikacia SUSCCH Banska Bystrica
e 2.12.2021: 1. implantacia AV-MICRA systému v SR (SUSCCH BB)

Chronolégia implantacii v SUSCCH BB]
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Prevzaté od :Adrian Bystriansky



LEADLESS v SUSCCH Banska Bystrica (n = 23)

A4 [ ] ’ (W 4
* pocet implantacii n=23
pocet 23
%
M 12 52%
YA 11 48%
priem. vek 67,9 r
SD 15,0 r
median 70 r
anamnéza "de-novo" KS
AH 18 78% 14 93%
DM 13 57% 11 73%
ICHS 9 39% 7 47% :
FA 14 61% 11 73% oriem] 366 | 0,62
CHOO 13 57% 13 87% SD| 344,6 | 0,59
HDD 12 52% 12 80% medidn 208 | 0,35
max| 1300 2,14
min 64 0,05

Prevzaté od :Adrian Bystriansky
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Komorbidity |
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61%
57% 57%

AH DM ICHS FA CHOO HDD

obrazova dokumentdcia a vysledky SUSCCH Banska Bystrica



Limitacie bezelektrédovej stimulacie

Len “"konvencna’’ stimulacia PK

Suboptimalna AV synchronizacia (70-90%)
(VVIR, VDD)

 Nemoznost predsiefiovej stimulacie (zatial)
* Nemoznost stimulacie Lk
* Nemoznost stimulacie vodivého systému

"Vyssie” naroky na implantatora Masivne inStrumentarium

Narocna extrakcia Cena



Buducnost bezelektrodovej kardiostimulacie

Receiver Electrode

[ Rt
/ paces by converting the
e ultrasound energy
nto electrical energy

e Transmitter

transmits ultrasound

energy to the
Receiver Electrode

AVEIR DR 2 study Wise - CRT



Stimulaciou indukovana kardiomyopatie - PICM

Elekt hanicka M lula
ektromechanicka yocelularna Syndrém HFrEF

RV stimulacia dyssynchrénia RV/LV remodelacia LV

Asznﬁlsr.olzm,na Znizenie Dilatacia LV
ce , r,lc, a srdcového vydaja LV dysfunkcia
aktivacia

Pokles EF
A fib

e pokles pod 40-50% EF alebo absolutny pokles nad 5-10%
* Morbidita viazana na implantaciu KS

Incidence

10-20% at 3-4 years
Drop
in LVEF

 10-20% pts po 3 -4 rokoch endokardialnej stimulacie PK <<

Drop in LVEF from ;
baseline but still > 50%

Worsening of pre-existing
cardiomyopathy

HF symptdms, HF hospitalization, Atrial -
fibrillation

Abnormal myocardial function without
symptoms or drop in LVEF, 1 natriuretic peptic




Rizikové faktory pre PICM

Predimplantacné vek, muz, anamnéza AF, Siroky
nativny QRS, znizena systolicka
funkcia LK

Postimplantai’:né % PK stimulacie (nad 20-40%)
Siroky stimulovany QRS




RVA stimuldcia od r. 2016

1| VP 100%

—~_—— 2016 : EF 55%

2021: EF 25%
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AVB Il (30/min)
Fyziologicka stimulacia (LBBAP)




Fyziologicka stimulacia — stimulacia vodivého systému srdca (CSP)
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Lokalizacia bloku — dominantne AVN a intrahisalne
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LB-V >35 ms

Vijayaraman, P. et al. J Am Coll Cardiol EP. 2022;8(1):73-85.

Longitudinalna disociacia vlakien v HB — moznost korekcie

AE Teng o al. / Jourmal of Elecorocandiology 49 (2

bloku Tawarovych ramienok stimulaciou HB

0J6) 64648

Left Bundle
Branch Block

LAF

Restored Native
Conduction




HBP — najfyziologickejSia aktivacia komor
Moznost korekcie ramienkovych blokad...

Ale: . )

* Uzka anatomicka oblast HB S-HBP NS-HBP

» ZdlIhavy vykon, dlha ucebna krivka (100 vykonov)

* \/ysSie stim. prahy o J/\ AA/\
Intrinsic

* Postimplantacné vzostupy st. prahov b b o !

* Nizka R vlna, oversenzing predsiene/His |

* backup RVA el. u dependentného pacienta

* Implantacny uspech 56-93% Paring )

* Vysoké percento revizii systému (11%) Activation by HPS QES Q_“.;

Activation by myocardial capture

I :: ”Hr xxxxxxxxxxxx .:::205
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T = : Burri e al, JACC, Vol 6, No 7, 2020
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HIS bundle pacing — neselektivna HIS stimulacia
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25 mmy/s, 10 mm/mV



LBBAP (deep septal pacing) — novy hrac na poli CSP

« Siroka anatomicka oblast LBB area

* Korekcia distalnej blokady
* Jednoduchsia a kratsSia implantacia
* Vynikajuci senzing

Nizke a stabilné stim. prahy

Bez potreby backup elektrédy do RV

Vysii uspech implantacie (nad 82-92%)

DIha ucebna krivka

* Nejasné moznosti extrakcie

* “long term”” spravanie elektrody v IVS
* Vyssie riziko komplikacii



LBBAP

Oddéleni - pracoviSté: : P/QRS/T : 5177/52°

Liizko ¢. - ﬁ RVS/SW ‘-5'3’:“’554“"’ S 9w
NsLBBP " - e
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LBBAP (pac s BLTR)

L et sman it e mus s et



LBBP pri BLTR (fuzia LBBP + vlastny prevod)
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Miesto CSP v klinickej praxi

woodal || g Primarna implantacna stratégia (prevencia PICM)

Liecba PICM (upgrade na HBP/LBBAP)

Ablate and pace (RF ablacia AV junkcie)

Alternativa resynchronizacnej liecby (cast pts)

Sucast resynchronizacnej liecby
(HIS-optimised CRT, LBB-optimised CRT)



Specifické intrumentdarium, $pecificka technika implantacie












