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Soucasny vyvoj trvalé kardiostimulace

Konceptualni vyvoj

Technologicky vyvoj zména paradigmatu kardiostimulace

.. ¢im stimulujeme..... ... co stimulaci aktivujeme ...
neresime co stimulujeme,
primarni cil je bezpecnost a elektricka
stabilita myokardu

zajimaji nas bezpecnost, ale i dlouhodobé
hemodynamické disledky kardiostimulace



Technologicky vyvoj kardiostimulace




Prvni koncept bezdratové (leadless)
kardiostimulace

Special Article

Totally Self-Contained Intracardiac Pacemaker*
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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
power sources and electronics, such as nuclear  of operative procedures to include a larger
batteries and integrated circuits make feasible  portion of the patient population. Two major
a new generation of pacemakers, the intra- problems that still exist with conventional
cardiac pacemaker (IC),
self-contained pacemaker
the right ventricle by trax
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A Leadless Intracardiac Transcatheter
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Soucasny vrchol technologického vyvoje
v klicnické praxi
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Konceptualni vyvoj kardiostimulace -
fyziologicka stimulace
Zména pfistupu (paradigmatu) k mistu elektrické aktivace myokardu pfi kardiostimulaci
Nejde jen o bezpednost, ale i o pfirozenou aktivaci myokardu

Zachovava akutni bezpeclnost, ale zaroveri zohledriuje dlouhodobé hemodynamické dlisledky

stimuluace

Snizeni mortality a morbidity
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Fyziologicka kardiostimulace - CSP

Zachovanim prirozené aktivace myokardu vyznamné
Specifické misto trvalé kardiostimulace snizuje riziko stimulaci indukovaného srdeéniho selhani
a mortality.

MELOS Mulvcentre European Left bundle branch area pacing Cutcomes Study
MELOS — MULTICENTER EUROPEAN LEFT BUNDLE BRANCH AREA PACING OUTCOMES STUDY RELOADED B3 ent of LOng-term All-cause DEath rate in paceD patients

9
E Prospective, multicenter, % 2533 EEE 14 3382 ‘ European patients undergoing pacemaker implantation for treatment of atrioventricular block

A registry-based observational study Participants European centres

o
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1691) | | (n= 1691)
LBBAP implantation success

Bradycardia indication success ~ 92.4% / O pfOPensttY matched groups

Heart failure indication success 82.2%

) Even-free rate [X] @
\ 8 @,
| 2 5% LBBAP lead complications 8.3%
: N * Acute perforation to LV 3.7% Dy © @'
' :g;; '-VSF;/ * Lead dislodgement 1.5% ®
i LI 13, ¢ Acute chest pain 1.0% ® ©
' ! * Capture threshold rise 0.7% » \
* Acute coronary syndrome 0.4%
Independent predictors of LBBAP lead implantation failure * Trapped/damaged helix 04% (V) o [\
Heart failure indication OR 1.49, 95% CI 1.01-2.21 * Delayed perforation to LV 0.1% ? ! : ywi ! ’ f
Baseline QRS duration, per 10 ms ~ OR 1.08, 95% CI 1.03-1.14 e Other 0.7% ,
LVEDD, per 10 mm increase OR 1.53, 95% Cl 1.26-1.86 Q Use of LBBAP Instead of RVP In patients with atrioventricular
block Is assoclated with significantly lower long-term mortality

Jastrzebsky et al, Eur. Heart J. 2022 Jastrzebsky et al, Eur. Heart J. 2025



Pokracovani vyvoje trvalé kardiostimulace

Leadless pacing Fyziologicka kardiostimulace




Pokracovani vyvoje trvalé kardiostimulace

Leadless pacing Fyziologicka kardiostimulace

[N N)
18 . — ,
=
=) M) Creck bor upsdite
=y
< First-in-humnan study of a leadless pacemaker system for left bundle
L= branch area pacing

NEMOCNICE Wivek Y. Reddly, MD,"? Devi G. Nair, MD, FHRS,” Shephal K. Doshi, MD,* Rahul N. Doshi, MD, FHRS,*
Milan Chovanec, MD,” Leonard Ganz, MD, FHRS,® Leyla Sabet, PhD,* Chunlan Jiang, PhD,*
Petr Neuzil, MD, PhD?

KARDIOCENTRUM



=1 a
‘[‘
SINAHOMOLCE

NEMOCNI

% 5
2, S
2, S
T

Fyziologicka leadless stimulace

First —in — Human

Akutni studie proveditelnosti: tether mode

bezpecnost + dosazitelnost LBB + stimula¢ni parametry
CT + TTE pred vykonem
juguldrni pristup vpravo, ICE periproceduraing,

Nasledna explantace s implantaci konvenéniho Abbott — Aveir VR

Nemocnice na Homolce, srpen — prosinec 2024

Reddy et al, Heart Rhythm, 2025
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Fyziologicka leadless stimulace

First-in-man
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Reddy et al, Heart Rhythm, 2025
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Spojeni nejmodernéjsich technologii s fyziologickou kardiostimulaci

Prvni klinicka studie prokazala proveditelnost leadless fyziologické

stimulace u lidi

Byla potvrzena bezpecnost tohoto pristupu

Otazka extrakce leadless CSP pfristroju
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Prvni implantace trvalé kardiostimulace

- 8.1ijna1958
* Karolinska Univerzita, Stokholm, Svédsko

* Implantace elektrody epikardialné kardiochirurgickym
pristupem
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Background

Leadless cardiac pacemakers (LPs) are an effective and safe
alternative to transvenous pacemakers for single-chamber
ventricular pacing.

The feasiblility of retrieving and replacing chronically implanted LPs
IS not well understood.



Konvencni DDD kardiostimulace Leadless VVI kardiostimulace
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Shrnuti

* Fyziologicka stimulace zptisobuje komorovou aktivaci porovnatelnou s
fyziologickou aktivaci pri sinusovém rytmu a akutné nevede k elektrické nebo
mechanické intraventrikalarni dyssynchronii

* Fyziologicka stimulace je efektivni u CRT

* Elektricka synchronizace srdec¢niho stahu u CSP koreluje s mechanickou
synchronizaci srdec¢niho stahu LK

* UHF EKG mUze byt uzitecné k vyhodnoceni elektromechanické dyssynchronie a
identifikaci kandidata pro razné stimulacni strategie prevodniho systému
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Retrieval system for Nanostim LCP

Deflection Knob -
w/ twist lock

Snare Closure Knob

Snare Control Handle

Sperzel J, et al Europace. 2013; 15(Suppl 2):860.



Inovated Retrieval System

» LP Retrievability Features Docking Buton
+ Single-turn helix to allow LP to easily unscrew from tissue {, ~
» Docking Button to facilitate mating with Retrieval Catheter & <
 Titanium housing to maximize torque transfer and minimize tissue ingrowth " ')
. 4
» Design Improvements

» Fixed-post docking button @i ! -)

* Retrieval catheter
LEVERAGED AVEIR™ SHAFT IMPROVEMENTS

IMPROVED SNARE IMPROVED HANDLE ERGONOMICS

Truncated View/
Length Not to Scale

TRI-LOOP SNARE

Improved T
ease-of- use




First in Man Long Term LCP Retrieval




Case report 1
Nanostim LCP retrieval December 10,2021

After Nanostim LCP
retrieval:

Minimum tissue
remnants on LP device
body

No signs of tissue on the
fixation knob and screw
as well




