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Ti eivat o Bnpatodotnc

O Bnpatodotnc ivat pa NAEKTPOVLKR CUCGKEUI TTOU XPNOLUEVEL
otnv Beparneia tn¢ cupMTWHATIKAG Bpadukapdiac

1.000.000 cuokeVEC epduTeEVOVTAL ETNOILWG



1958: First implanted pacemaker

Elmaquist Senning Larsson First implantable
(Engineer) (Cardiologist) (Patient) pacemaker




A history of pacing innovation

5800 5858 Activitrax MicroMinix Thera™ EnPulse EnRhythmMRI™ Micra®

First External Pediatric Asynchronous Rate response Radically 1st Micro- Full automaticity 1st MRI- Transcatheter
Pacemaker Pulse Generator smaller size  processor-based, Conditional Pacing System

Mode switching

1958 1970 1986 1990 1995 2004 2011
1960 1979 1989 1991 1998 2006 2013
First Implantable Dual chamber Rate response via activity MVP, Full 2"d MRI-
Pacemaker rate response & minute ventilation  automaticity Conditional
Chardack - Greatbatch Byrel Synergist Elite Kappa® Adapta® Advisa MRI®
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ATTO TL aToTeAELTOL

Madavn ouvdetikh kedoAn [(Header)

Mnarapio daitepa
HEYAANCG dlapkelac

HAeKTIpOVIKO KUKAWpO BroovpBard nepiBAnpa ruaviou




THE PULSE GENERATOR

» Common battery compositions
include:

» | ithium-lodine

» Lithium silver vanadium oxide
with carbon monoflouride

» Starting battery voltage will vary
depending on composition

» Longevity

* Dependent on impedance and
output

» Commonly ranges from 6-12
years




TRANSVENOUS LEADS

» Passive fixation (tined)

= The tines become lodged in the
trabeculae of the apex or the
pectinate of the appendage
which are fibrous meshworks of
heart tissue

= Active fixation (screw-in)

= The helix, or screw, extends into
the endocardial tissue

= Allows for lead positioning
anywhere in the heart’s chamber

= The helix is extended using an
included tool




LEAD INSULATORS

= Silicone insulated leads
* [nert
» Biocompatible
» Biostable

» Repairable with medical
adhesive

= Historically very reliable

* Polyurethane insulated leads
* Biocompatible
* High tear strength
= | ow friction coefficient
» Smaller lead diameter

POLYURETHANE
| V4 SILICONE

Newer bipolar lead insulation



Nwc epdutéveTan

Awdpkela epdputevonc: 1 wpa
Tomukn avatodnoio otnv utokAeidLa teploxn — SEPUATLKY TOUN

MNpowOnon nAektpodiwv dtapAeBiwc otnv 6. kolAla n/kat oto 6. KOATIO —
QKTIVOOKOTTNON

‘EAeyxo¢ tn¢ Asttoupylag twv nAektpodiwv — ouvdeon touc ue tov Bnuatodotn
Anploupyla urtodoptlac 9nknc¢ — epdutevon Pnuatodotn — cuykKAnon TOUAG






DUAL CHAMBER PACEMAKER

RA Lead in Appendage
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TOnoc Bnupatodotn-Asttovpyla

SINGLE CHAMBER SYSTEM

= One lead
= Atrium
= Ventricle (most common)

= May be used for patients in
chronic AF (VVI pacemaker) or
patients with sinus node
dysfunction and no history of AV
block (AAIl pacemaker)

VVI Pacemaker AAl Pacemaker
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TOnoc Bnupatodotn-Asttovpyla

DUAL CHAMBER SYSTEM

= Two leads

= One lead implanted in the
atrium

= One lead implanted in the
ventricle

= Provides AV synchrony and
pacing support in both atrium and
ventricle if needed

DDD Pacemaker




Mote Ba Balovpe Bnuoatodotn

YupITWHATIKA Bpadukapdia

"Juykonn (Aumoduuia)
ZaAn
"EUKOAN KOmwon

Koapdlokn AvemapKeLa

"Acd¢eveic ue uetpia n coBapn KA kat eupv QRS



AndkolAtakoc Bnuatodotnc

Biventricular Pacing for Cardiac

N ﬁm.

Resynchronization Therapy
with the InSync System




Leadless pacemakers

Weight: 73.4g Weight: 55g Weight: 14g Weight: 23g Weight: 2g
Size: 35cc Size: 25¢cc Size: bce Size: 12.8cc Size: 1cc

Micra (Medtronic):
Nanostim (SJM): First human implant 13/12/13
CE mark 16/10/13






Nanostim




Harvesting Device Working Principle

Convert Motion into Electricity:
1. external motion excites unbalance
2. unbalance charges a spring

3. fully charged spring drives electrical
micro generator
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38 Years Ago...
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Awpvidroc Kapdlokoc Oavatoc

H etnola ouyvotnta atpvidiov kapdlakol Bavatou aveépxetal 0to 1 —2 %o ylLa Atopa

nAlkiag 20 — 75 etwv

80 % Twv neputtwoswv AKO ocupBatvel oto omitt kal to 1/3 meBaivel mpv ptaoceL oto

VOGOKOMELO

EuBuvetal yla 1o 50% twv kopdlakwv Bavatwv
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AIDS Breast Lung Stroke SCD
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TL elvol 0 Amvidwtn¢

O amwvidwTtng elval it CUOKEUN N OTIOLOL MITOPEL LUTOMOTA VOL AVOLYVWPLOEL KalL VoL
Oepanevosl mpofARHOTA APPUOLWV, OTTWE TNEG KOLWALAKNAG TaXUKAPSIiaC Kat KOWALAKAG
Hapupapuyng
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NMwc Aettoupyel

O amwidwTtNC EAEYXEL CUVEXWG TNV NAEKTPLKN
SpaotnpLotnTa TNCKapOLAC

Avayvwpllel ToTte 0 KAPOLAKOC pUOUOC gival PUCLOAOYLKOC,
TOAU Bpaduc r} oAU TaxUC

H 1o onpovtikn Aettoupyia tou amvidwtn elvat n mapoxn
NAEKTPOOOK yLo eTtavadopd oe PUOLOAOYLKO KaPSLAKO
puUOO o€ meplmTwon KOWALAKAC Happapuync (amvidwon)

ErtutAéov o amwidwtAg pmopel va mapdoxeL kot AAAoU
eldouc Bepameiec onwe avritayukapdiakn Bnuatodotnon
Kol avtiBpadukapdiakn Bnuatodotnon



2€ moLlouc a.oBeveic Oa Balovpe amwvidwtn

Mpwtoyevnc mpoAnyn awpvidiov
kapdiakou Bavatou

(ao¥eveic mou €youv ndn mapouolaoceL KolALakn
tayukapdia n Exouv avavipet atpvidiov kapdiakoU
Uavarou)

Aevutepoyeving npoAnyn awpvidiov
kapdLakoU Bavatou
Meteuppayuartikoi aodeveic

Muokapdbioniadeiec ( Atatatikn, YTeEPTPOQLKN)
AlavdontaUelec (0. uakpou QT, o. Brugada etc.)

Pulse generator

Casing
(cut away)

Pacing
electrodes




Weight: 73.4g Weight: 55g Weight: 14g Weight: 23g
Size: 35¢cc Size: 25¢cc Size: bce Size: 12.8cc

1993 1996 1998 2001/2002 2004/2005 2011




The Subcutaneous - ICD system

78x65x15mm - 69ml - 145gr
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