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Proc ,,leadless“?

Lead-related
complications
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Pocket-related |

complications |

Transvenous pacemaker Rate (%)

complications

Pocumothorax 0609

Cardiac perforation 0.1-03"7

Hematoma 02-07%>

Intermediate complications

Lead dislodgement 04-17%=

Pocket revision becauscof | 047

pain

Late complications

Lead-related re-intervention | 1.7-24°%

¢  Conductor fracture

¢ Insulation break

Pacemaker infections 1.8-1.9 per 1000
pacemaker years 4°
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Special Article

Totally Self-Contained Intracardiac Pacemakes

J. WILLIAM SPICKELER, PILD., NED 5. RASOR, PHL.I.{, PALUIL KEZDI, M.D.
8. N. MISRA, M.D. , K. E. ROBINS, P.E., AND CHARLES L:BOEUF, P.E,

SUMMARY

Recent developments in miniature long-life
power sources and electromes, suich as nuclear
batteries and integrated circuits make feasible
a new generation of paccmak:rs, the intra-
cardiac pacemaker (IC), i.e., a completely
sell-contained acemaker mplanted inside
the right ventricle by transvenous insertion.
Since the IC pacemaker eliminates all leads,
problems associated with the leads such
:
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Fig. 4. Intracardinc pacemaker with catheter for transvenous insertion.
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Fig. 8. Nuclear-powered intracardiac pacemaker.
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Permanent Leadless Cardiac Pacing
Results of the LEADLESS Trial

Vivek Y. Reddy, MD; Reinoud E. Knops, MD; Johannes Sperzel, MD; Marc A. Miller, MD;
Jan Petru, MD; Jaroslav Simon, MD; Lucie Sediva, MD; Joris R. de Groot, MD, PhD;
Fleur V.Y. Tjong, MD; Peter Jacobson, BS; Alan Ostrosff, MS; Srinivas R. Dukkipati, MD;
Jacob S. Koruth, MD; Arthur A.M. Wilde, MD, PhD; Josef Kautzner, MD, PhD;

Petr Neuzil, MD, PhD

Background—Conventional cardiac pacemakers are associated with several potential short- and long-term complications
related to either the transvenous lead or subcutaneous pulse generator. We tested the safety and clinical performance of a
novel, completely self-contained leadless cardiac pacemaker.

Methods and Results—The primary safety end point was freedom from complications at 90 days. Secondary performance
end points included implant success rate, implant time, and measures of device performance (pacing/sensing thresholds
and rate-responsive performance). The mean age of the patient cohort (n=33) was 77+8 years, and 67% of the patients were
male (n=22/33). The most common indication for cardiac pacing was permanent atrial fibrillation with atrioventricular
block (n=22, 67%). The implant success rate was 97% (n=32). Five patients (15%) required the use of >1 leadless cardiac
pacemaker during the procedure. One patient developed right ventricular perforation and cardiac tamponade during the
implant procedure, and eventually died as the result of a stroke. The overall complication-free rate was 94% (31/33). After
3 months of follow-up, the measures of pacing performance (sensing, impedance, and pacing threshold) either improved
or were stable within the accepted range.

Conclusions—In a prospective nonrandomized study, a completely self-contained, single-chamber leadless cardiac
pacemaker has shown to be safe and feasible. The absence of a transvenous lead and subcutaneous pulse generator could
represent a paradigm shift in cardiac pacing.

Clinical Trial Registration—URL.: http://clinicaltrials.gov. Unique identifier: NCT01700244.

(Circulation. 2014;129:1466-1471.)
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A Leadless Intracardiac Transcatheter
Pacing System
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Calambur Narasimhan, M.D., Clemens Steinwender, M.D .,

Josep Brugada, M.D., Ph.D., Michael Lloyd, M.D., Paul R. Roberts, M.Dv.,
Venkata Sagi, M.D., John Hummel, M.D., Maria Grazia Bongiomi, M.Cv.,
Reinoud E. Knops, M.D., Christopher R. Ellis, M.D., Charles C. Gomick, M.D.,
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for the Micra Transcatheter Pacing Study Group®*

ABSTRACT

BaCKGROUND
A lead'ess intracardiac transcatheter pacing system has been designed to avoid the need
for a pacemaker pocket and transvenous lead.

METHODS
In a prospective multicenter smdy without controls, a transcatherer pacemaker was
implanted in patients who had guideline-based indications for ventricu!ar pacing. The
analysis of the primary end points began when 300 patients reached 6 months of fol-
low-up. The primary safety end point was freedom from systemerelared or procedurs-
related major complications. The primary efficacy end point was the percemntage of
patients with low and stable pacing capture thresho!ds ar 6 months [€2.0 V at a pulse
width of 0.24 msec and an increase of £1.5 V from the time of implantation). The
safety and efficacy emd points were evalnated against performance goals (based on
h!stl::n{:al clm::i} of 3‘3% and E{ﬂu mspecﬂvel].n We a'so perii:ln:ned a pﬂst hoc analysis in

The authors™ affiliations are listed in the
Appendiz Address reprint reguests to
Dr. Reynodds at the Candiovascular Sec
tion, OU Medical Center, University of
Oklahoma Health Sciences Center, 700
ME 13th st Oklahoma City, O 73104, or
at dwight-reynolds@ouhscedu.
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is provided in the Supplamentary 4 p-
pendix, available at ME|M_org-

This article was published on Movember 3,
005, at NEJR.org.
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Casova linie vyvoje LPC
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European Heart Journal Advance Access published June 4, 2015
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Early performance of a miniaturized leadless
cardiac pacemaker: the Micra Transcatheter
Pacing Study
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Implantace Micra v kliCoveé studii

99.2% implant success (719 of 725 RVOT 1% Other 1%
attempts) with 94 implanters B
N\
Median implant time was 28 min
introducer in to introducer out
— 22 min after 15t 10 implants Apex
66%
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Micra vetsi komplikace (N=726)

Within 30 30 days —
days 6 Mos

Events

(5 lles (Patients, %)

Total 24 6 32 (29, 4.0%)

[EEY
o
|

Cardiac Perforation/Effusion 11 (11, 1.5%)

AV Fistula/Pseudoaneurysm 5 (5, 0.7%)

6 (6, 0.8%)
2 (2, 0.3%)
2 (2, 0.3%)
1 (1, 0.1%)
1 (1, 0.1%)
1 (1, 0.1%)
1 (1, 0.1%)
1 (1, 0.1%)
1 (1, 0.1%)
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Cardiac Failure
Elevated Thresholds
Pacemaker Syndrome
Acute Ml

Deep Vein Thrombosis
Metabolic Acidosis
Presyncope
Pulmonary Embolism
Syncope
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O 48% meéne veétsich komplikaci v porovnani s registrem

transvenoznich kardiostimulatoru

20%
Reference Dataset
— Micra

15%

10% —

Major Complication Rate (%)

HR: 0.52 (95% Cl: 0.35-0.77)
- P-value: 0.001

0% —
I I I I I I I
o 3 L= a 12 15 18
Months from Implant
MNumber al Risk
I I | | I 1 |
Reference AHET 2260 1965 1698 1537 1319 1212
Micra F25 GH4 | ket G435 452 251
To adjust for differences in patient populations, propensity matching to a subset of  issriror siisicrkr o pxprrmEnTALN MEDICENY

the historical control confirmed a reduction in major complications with Micra
(HR: 0.46; 95% ClI: 0.30-0.72; P-value <0.001).
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Jak?
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Zavadeci systém - Micra

t\.

Vysunuti
pristroje

Proplachovaci port Zamek fixac¢niho
VELGE!
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Princip fixace
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Zavedeni LCP na septum PK
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Ukotveni LCP na septu
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Tahovy test
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AVEIR VR/DR
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Pozice v hrotu PK
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Komu implantovat?



Indikace LCP

Potfeba stimulace - VVI(R) mode (fibrilace sini s potfebou

stimulace, intermit. AVB pfi SR)

Nove typ AV Micra i rezimu VDD(R)
Nemoznost transvenozniho pfistupu
Riziko fraktury elektrod endovazalnich el.
Polymorbidita nemocného

StarSi nemocni

Vysoke riziko infekce stimulacniho
systému (hemodialyza, atd)

Recommendations for using leadless pacing (leadless
pacemaker)

Recommendations Class® Level®

Leadless pacemakers should be considered as an
alternative to transvenous pacemakers when no

upper extremity venous access exists or when

lla B
risk of device pocket infection is particularly
high, such as previous infection and patients on
haemodialysis, ***7 30430
Leadless pacemakers may be considered as an
alternative to standard single-lead ventricular b c

pacing, taking into consideration life expectancy

: - . 454750
and using shared decision-making.

INSTITUT XLINICKP A EXPERIMENTALI NI M5 nie INY I&E
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Soubor (2017-2021) - 2 implantujici

V soucasnosti 3 implantujici, z toho 2 novi, poCet cca 40/rok

40,0

AVB Ill. stupné 24

Muzi 66,6 %
. bradykardie 21 35,0
Zeny 33,3%
6 10,0
Vék — pramér 73,7 roku
rate control 5 8,3
Vék — SD 1 9,9 roku 4 6,7
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Vysledky — implantacéni vykon

2 implantujici, pomeér 21:39 implantaci

I N ]
Implantacéni 63,5 min + 27,5 min - 0,0575

cas

S (EEL (<Al 4,1 min + 3,6 min -0,4817 < 00,0001

cas

Davka RTG 1396,8 uGy.m? + 3248,6 - 0,6454 <0,0001

zareni MGy.m?
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Vysledky — stimulaéni parametry

Impedance
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Vysledky - komplikace

Prvnich 20 vykonu:

3 komplikace (5%) Nasledujicich 40 vykon
» 1x krvaceni z trisla * 1x prechodna asystolie
e 1x srdeCni tamponada

* 1x dislokace v ramci pravé <« 37 pfipadu: umisténi LCP
komory na prvni pokus

INSTITUT XLINICKP A EXPERIMENTALI NI M5 nie INY I&E
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Data z posledni doby

Leden 2020 do srpen 2025 / 3 lékafri

156 pacientu (91 muzul, 65 zen, prumérny vék 73,9 £+ 10,2 let)

154 pacientd midseptum PK, 1 x LK ( TGV korigovana), 1 x
apex PK

INSTITUT XLINICKE A EXPERIMENTALNI MEDICINY [K,.E
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Kdy implantovat?
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« Kdykoliv, kdy je vhodna indikace, vybaveni
a operater se zkusenosti
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LCP lze
kombinovat s
Triclipem
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IMPOSSIBLE IS NOTHING

« April 21th 2021, Micra implantation, ICE guids
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Prima implantace za vizualni kontroly

« 15 pts, implantace behem KCH vykonu

i —-‘M

Leadless Cardiac Pacemaker

Shivamurthy P, et al. J Thorac Cardiovasc Surg T U AR S SRS R K Al IKE
2022,1631818'25 KLINIKA KARDIOLOGIE n M



Implantace behem extrakce systému pro akutni infekci

« 87 pts, 45 LCP béhem extrakce systému, 42 pts implantace
externalizovaneho systému a nasledné permanentniho systému

« LCP kratsi pobyt na JIP a kratSi hospitalizace
* PocCet infekci za 1 rok srovnatelny

Comparison of Pacemaker Approach Cosls
14,709
Temporary Transvenous Pacemaker
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Implantace po chlopennich intervencich

Type of Intervention
AWVHE

TR

MR

Muldple vahie
CABG

CABG +valve
sip OHT

Replacement of aortas
aarbc root

TAVR
THMVR

Mitraclip™

Huang J, et al. J. Cardiovasc.

All patients  Micra VR

in=78)
7

&

20

{n =40
3

1

13

Micra AV
(n=38)

4

L S - L B o R

12

Gender M %)
Age

|
Hyperension
CAD

Hyx of P

Hy of CARG
Parccpsmal Afih
Parranent Afib
ESRD

Hx of HFrEF
Hx of HFpEF
Follew-up tirme [year

Mean dime between cardiac
procedure and Micra LP
irmglant jdays)

Electrophysiol. 2023;34:2216—-2222

LVEF drop
[t = 21}

13 (52,75
712+153
3 (23.6%]
12 (5715
5 (335
1 i4.75%)

3 014.3%)
& (25.6%]
5 (23.8%)
7 (33.3%)
11 {52,350
3 (14.3%)
11209
83179

LVEF stable
i =37]

26 149.1%)
648184
14 [24.4%)
31 |51.4%)
16 128.1%)
315,3%)

& 114.0%)
18 [28.1%)
B 114,08
16 [31.5%)
11 119.3%)
9 115.8%)
131z
FO:AL

Kl

p Vahit
32
s
LT
a3
il
43
98
a7
A
Aa

=01
a7
aa
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Micra VR
R weaves (v}
Irnpedance {ohms)

Capture threshald &
024 ms

R g baardhen (%)
LWVEF %]
Micra AV

M weaves (v}
Irnpedance {ohms)

Captere threshold @
D24 s

Ry pacing burden (%)
LWEF 1%]

A EXPERIMENT

Pastprocedural  Last follow-up g Value
1nF+5.3 10.3=532 27
4380+ 1921 S351.H=z 1348 = 0oL
[FERUE S u W v =0 <. 0oL
A9 L 3RH 513z 3%5 .M
541119 ARz 11 % 003
Postproccdural  Last follow-up  p Walue
11.2+54 114453 .ba
401 +2307 5379 =106% <001
B3V03 QN = 0 22
FES+353 450 =121 =001
56.1+%0 5b6=97 0
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Leadless po TAVI

(730 leadless vs 9,608 transvendznich PM)

Leadless vs Transvenous Pacemakers Following Transcathebar Aortic B All-Cause Death
Valve Replacement in Patiemts Aged =65 Years in 2017-2020 (N = 10,338)

A

Trends InUse of Leadless and Transvenous Pacemaker

ELlE

FELLE

200 1

-2{31.'1'111

2018 01 FLER] pLEREE T
B Transwenous B Leadless

B0
i 60% P =015
B
2 A0%
_.—--""'-'_'_F
£ 20% /
D% A T T T L] T
(1] 6 12 18 24
Months
MNo. at risk:
730 465 329 234 1549

— 9,608 7673 6,220 4753 3446

— Leadless — Transvenous

INSTITUT XLINICKE A EXPERIMENTAILNI MEDICINY

C Device-Related Complication

Probability of Device
Complication

10.0%
7.5% 4 P < 0.0
5.0% - —"
2.5% - R w—
.l—'_.
U% L T T T T T
1] 1] 12 18 24
Maonths
Mo. at risk:
730 459 431 228 253
— 5,608 7352 6,909 4,525 4,350
— Leadless — Transvenous
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Kdy neimplantovat?



* Neni-li vhodna indikace, vybaveni a
operater se zkusenosti

INSTITUT XLINICKE A EXPERIMENTALNI MEDICINY IK,‘E
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Kontraindikace implantace

« Mechanicka trikuspidalni chlopen

* Preexistujici funkéni stimulacni nebo defibrilani elektroda
« Kavalni filtr (Ize implantovat shora)

« Hypersensitivita k dexamethason acetatu

* Neprizniva anatomie

« Pacemakerovy syndrom

» Pre-existujici tézka plicni hypertenze

Lee JZ, et al. Trends Cardiovasc Meed 28(2018)130-141 INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY n 1KE
KLINIKA KARDIOLOGII M



Zavery
« ,Leadless” stimulace prinasi zmenu paradigmatu v
kardiostimulaci

* Indikace jsou zatim omezeny na pomerne maly pocet
pacientu (méné nez 10%)

« Hlavni indikaci je riziko infekce, opakovana
iInfekce, nemoznost zavedeni elektrod shora, riziko
fraktury elektrod, polymorbidita

* Pristroj Ize implantovat i pfi vyméné systému pro infekci
nebo u chlopennich a vrozenych vad

INSTITUT XLINICKP A EXPERIMENTAI NI MEDICINY IK_E
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