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Ca-L (L2 long
* e (Kslow delayed rect.}

Yo Tstow delayed rect.)
L IKR (Krapid delayed rect.)

® |y tinwardrect.)

inwardrect.)




Pacemaker Action Potential

PREPOTENTIAL
Phase3

* K (out)
o lKS (K slow delayedrect.)
. IKR (K rapid delayed rect.)

Phase4
1°- Na+(in): I
2°-Ca* (in):
IC’-a-T {Ca transient)

ICa-I. {Ca long}
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ZopradnTiko HMoposopradnTiKe

Yroboyug Myyeviopig Apaon Yaoboyug Mnyoviopog

Kapdiakn guxvétnTa

Tayumra Aywync

ZuomaoTkaTnTa 1 ) 17 1

Pwopopulinon (udvo oToug
KOATOUG)
Ayyelakog Asiog pUikog 10TOG ¥ Xahkaom
(B€pua, veppol Kal omAdyva) (Exkplor] EDRF)
Ayyelaxkog Aelog HUIKGG 1oTOG Xahaon
(oreheTikoi poeg) ¥ kkpion EDRF)

EDRF = EvdoBnAiakdc napdyovrag xahaong Tov ayysiov, M = HouoKapivikog
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ALayVWOTLKN EKTIUNON aLcOotog MPOKAPSLWV MAARWVY

PAeBokouBIkn Taxukapdia

Babuiaia évapén, dyxog, eapuaka,
TTaB0AOYIKH VOOOG

Kapdiakry ouxvornta >100/min

KOATTIKEG 1] KOIANIOKEG
EKTOKTEG OUOTOAEG

AioBnon “otapatiuatog”’ Kapdidg,
TTNONMATOG TTAAPOU

Mpwipn ouoToAn pe
AVATTANPWHMATIKA 1) KN TTAUAQ,
Kal JIKPS A KaBOAou opuyuo

KOATTIKA) JOPUAPUYA
KOATTIKOC TITEPUYIOHOC

2 UVvUTTaPEN KapPOIaKAG I TTVEUUOVIKAG
vOOOU, OKAVOVIOTOG pUBUOG

AKQVOVIOTOG Il KOVOVIKOG
OQUYMOG, EANEINPA TTOAPWY

KOATTOKOIAIOKOG
QTTOKAEIONOGC

Kottwaon, duoTtrvola, {AAn, OUYKOTTH.
“KTUTTAMOTA” OTO AQIud

' ; :
YT1repKOIAIOKA Taxukapdia
ETTAVEICOOOU

ATtréToun €vapén, UTTOTPOTTEG
appubuiag, KTUTTNUA oTo AaIud

Taxug puBuIKOS OPUYHOG
>160/min, cQUYNOS oQayITIOWV

L
Kolhiokn} Taxukapdia

AtréToun €vapén, 1I0TOPIKO
KapdIoTTadeiag

Kavovikdg pubuog e
KUMaIVOUEVN €vTaon,
aIJOdUVOMIKN ETTIBGPUVON
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;4 RR Interval

QRS Complex

T Wave
ST Segment

f PR = QRS e

e ——

—_—

HR = 75/min

PR intery

al = 160ms
S T |

QT interval

=380ms £ 1\ .
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QRS complex = 100ms |
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Electrical Conduction System of Heart

Superior vena cava

SA Node

Right atrium

AV Nod

Bundle of His

Right Bundle
Branch

Sinoatrial
node

Bachmann’s Bundle

Left atrium

Left posterior
fascicle

_eft anterior
fascicle

Purkinje fibers

Atrioventricular
node

Bundle of His

Purkinje

SO

©, teachmeanatomy

QRS Complex

TWave

Ventricular
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evwnTpia

Kohmikd
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kolAlako NAekTpodio
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I'Spikes before P waves
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External pacemaker Mayo Clinic

MAYO
CLINIC

)




Leads placed in

the vein leading ICD generator
to the heart

Leads in the right ‘ 7
atrium and ventricle

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH, ALL RIGHTS RESERVED



" abo have this lead)

% sinus Lead
g .(-_y ricular devices have this thivd kead)

all devices have this kad)
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Sinoatrial Left atrium

Righit atrium

ventricular T\
node

Sincatrial node..

Chowdhury P, Lewis WR, Schweikert RA, Cummings JE. Ablation of atrial fibrillation: what can we tell our
patients? Cleve Clin ) Med 2009; 76(9)543-550. doi:10.394%ccjm.76a.08091

Afrloventricular noda
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®Napououkn (< 7 D) - auTOAVOTACCOUEVN

0 Eppevouvoa (< 1Y) —> avataén

0 Moviun — pun avataéipn




KAWLKN €lkova

ATtwWAELQ KOATILKAC OUGTOANC
2TAON QLLUATOC OTOUC KOATIOUG
TaxvappuBuia: odnyet oe puokapdlomadela

TaxvappuBuia: KAWVIKN ELKOVA OEELOC KAPOLAKNG AVETIAPKELOLC

OpoppospPolika emetoodia ( kKupiwc BaABLokn): 3-8%/€to¢









AV Node Reentry & PSVT

A Normal Sinus Rhythm B Critically Timed Atrial Premature Beat

Premature
atrial beat

Premature
Fast pathway Slow pathway beat blocked

long ERP short ERP due to long ERP Slow pathway
short ERP
Fast pathway
long ERP

Slow pathway
conduction blocked
due to collision with
long ERP/fast pathway

His Bundle




Supraventricular Tachycardia (SVT)

Normal Sinus Rhythm Supraventricular Tachycardia

normal electrical >
conduction ' Re-entrant
‘ electrical loop

WWW.EKGSTRIPSEARCH.COM
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KotAlokn taxvkapdia

HAektpkn aoctabewla kolhtakoU puokapdiou

Noapaywyn: aplotepn N 6€€la kotAia (QRS >120 ms)
AvaotpePLpeg dtatapaxeg (NAEKTPOAUTEG, Loxalpio, pappoka)
2UVNOEC UMOOTPWHOL: OPYOVLKA KaPSLOTIABELD, XPOVLEC OUAEQ

Eppévouoa: Stapketa >30 sec ) mMPOKANON alLlodUVOLLKNC ETILRAPUVONC

Mn eppévouoa: Stapketa <30 sec

Metantwon o€ KOWLOKA Happapuyn
KAWLKN €lkova: cuxvotnta taxukapdiag, Baputnta UTTOKEILEVNC VOOOU
MetafoAn Evtaong 1°¥ tovou

MBavn mapovcia opayLtidikwy kupatwyv (Cannon waves)















“Torsade de pointes”

Eldkn popdn kothtakng taxuvkapdiac (Tdp) (taxukapdia diknv puidiov)

* MopgoAoyia TTOAUMOP@PNG KOIAIAGKAG TaXUKapdiag
* 2UVEXNC METABOAN eUpouc, Uwoug Kal agova QRS
* 2UYKOTTI] — EKQUAION 0€ KOIAIOKH HOPMAPUYH

. . ’ ’ : (ﬂ\ ﬂ \ | ‘ﬂ\ “‘w‘\ f\‘ m‘ f‘\ | 1 | ) “"‘\ r ‘ \f ‘ M r\
* Al@Vidiog Kapdi1akog 6davaTog = VT ‘y I\ \V I

* Maparaon QT diacTApaTog (>600 msec)

 [ovidiakn diatapaxr — Ouyyevng nopen mmaparaocng QT
* Mopon 1-5: diatapaxn £¢o6dou KaAiou (@aon I)

* Mopon 3: diatapaxn €100d0u 10VTWYV vaTpiou (eaon |)

* AA: avTiappuBuika eapupaka (kAdon 1A, Ill) utTtopyayvnolaiyia, utTtoKaAlalyia,
TPIKUKAIKQ avTIKOTABAITTTIKA, @aivobeiadiveg

* O¢eparTreia:; B-aATTOKAEIOTEG, EMPUTEUCT ATTIVIOWTH,
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Identify rhythm and go to
appropriate algorithm

120-200 Joules on a biphasic
defibrillator or 360 Joules on a
monophasic defibrillator

Continue CPR; Airway; Oxygen;
Connect monitors

Evaluate rhythm:
VT or VF?

Defibrillate

1

Continue CPR for 2 minutes

l

'

Defibrillate

!

CPR
(2 minutes)

Go to post-cardiac arrest case

Epinephrine 1 mg every 3-5
minutes

Amiodarone or lidocaine

300 mg

y

Return of spontaneous
irculation?
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Kot\takn Toxukapdia : aAVILUETWTILON TOU 0EEWC eTeLlcodiou

Eudadvion oxL mavta PE aLLoSuVapKni aotafsia

Y€ NAEKTPLKN A0TAOEL CUYXPOVIOHEVN NAEKTPLKN amwvidwaon/ a.olyxpovn o€ KOWLOKN)
Happapuyn

AvtiappuOpkd evéopAEBLa: Adokaivn, aptwdapovn — pocoxn €av 6N AapBavet
avtlopppudutkal!

Yriepkeépaon He KOLALaKR Bnpratoddtnon, cUYXPOVIOUEVN KOLALAKA anwidwon

Metad tnv avataén, va avalntnBel n attio: o€V Eéudpaypa, dStatapaxn Twv NAEKTPOAUTWY,
Huokapditida



KotA\takn Toxukapdia: avILLETWTTILON TOU 0EEWC enelcodiou

Mpwtap)Koi oTAXOoL YLa TNV AVTLUETWILON Tou acBevouc pe KT eivat :

* 510pOwon TNC LUOKAPSLAKNG LoXOLULLAG,

* 510pOwon TwWV NAEKTPOAUTWY,

* TNG anoppLOULONC TNG VEDPLKNG/OVOTIVEUOTLKN G AsToupylag,
® 1] ATOKATACTAON TG SUVAULKAC LOOPPOTILOLG

Oseparneio: OYL EUTELPLKA XOPYNON OVILOPPUOULKWY,

-> B-avaotoAeic, AMEA/AT Il, omtipovoAaktovn BonBouv otnv KA
-> gTOVOLLATWON (SLadeppikn) ayYELOTIAAOTLKN , XELPOUPYLKN by pass)

-> katdAvon pe vpiouxvo pevpa TG eotiag (mtwyad anoteAcéopata o€ IN, aplota
oe WolomaBeic KT),

-> epudutevon armwvidbwtn - AICD



0.5 mV/mm

ICD capacitors charging Shock  NSR

1 mV/mm
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, COMMUNITY \
RESPOMSE -

SAVES

Fip. 1.1. I:-Em'em the emergency medical dispatcher, the bystander
who provides (PR and the timely use of an automated external defibrillator are the
key ingredients for improving survival from out of hospital cardiac arrest.




BREATHING CIRCULATION DISABILITY EXPOSURE






Unresponsive and
not breathing normally

As soon as AED arrives - switch
it on and follow Instructlons

Fig. 1.3. The basic life support/automated external defibrillation (BLS/AED) alg-:
rithm.







Open Airwvay

5
[
3
&
§
5
z

=
g
2

1]
-




CPR for 2 min
Minimise interruptions

Advanced Life Support

< Call Resuscitation Team

CPR30:2
Attach defibrillator/monitor
Minimise interruptions

IMMEDIATE POST Immediately resume
CARDIAC ARREST CPR for 2 min
TREATMENT Minimise interruptions
= Lise ABCDE approach

® Airn for 520, of 34-98%

= Aimn for normal PaCo,

112 Lead ECG

" Treat precipitating cause

" Targeted temperature
rranagement




n-hospita Resuscitation

Collapsed / sick patient

Signs of life?




 4Hs | 4Ts
Thrombosis (M PE)

Hyper/hypokalaemia* | cardiac Tamponade




Unresponsive and
not breathing normally?

reatment algorithm for rescuers with a duty to respond.




HANDS-ONLY CPR is NOT appropriate or effective for use on
submersion/drowning victims. Drowning is a HYPOXIC event in that
the onset of CARDIAC ARREST resulted from RESPIRATORY
ARREST. Performing Hands-Only CPR only circulates non-
oxygenated blood to the brain and other vital organs. The proper
response to a submersion victim in Cardiac Arrest is to provide
AIRWAY management, POSITIVE-PRESSURE-VENTILATION (via
mouth-to-mouth or mouth-to-mask rescue breathing or a Bag-Valve-
Mask Resuscitator), and CHEST COMPRESSIONS.

Posted June 3, 2021 in [n the News by Gerald V. Dworkin Technical Consultant
for Aquatics Safety and Water Rescue, Lifesaving Resources, LLC



https://lifesaving.com/category/in-the-news/
https://lifesaving.com/author/gerald-m-dworkin/

Bradycardia Algorithm

" Assess using the ABCDE approach
" Give guygen i appropriate and obtain MV access
¥ ldentify and treat reversible causes

{e.g. elecrolyte abnormalities)

Assess for evidence of adverse signs

1. Shock 3. Myocardial ischaemia
2. Syncope 4. Heart failure

YES

500 mog IV

Satisfactory Risk of asystolle?
" Recent asystole
" Maobitz Il A¥ block
MO = Complete heart block
with broad QRS
Interim measures: =Ventricular pause > 3s
u Atropine 500 mcg IV repeat
o maximum of 3 mg NO
m koprenaline 5 mog min IV
® Adrenaline 2=10 meg min” IV
= g kernative drugs”
OR
= Transcutaneous pacing

A Seek expert help
Arrange transvenous pacing

* Alternatives include:

w amincohylline

Eopamine

= Glucagon [if beta=blocker
or caloium channel blocker
overdose}

= Glycopyrrofate can be uzed
instead of atropine




Ta&ivounon avriappubuikwv papuakwyv kata Vaughan - Williamg

(kIvidivn, dlconupapidon, NnPokaiva ion):avacToAr diaUAwv
Na+ katd
TN @aon 0 Tou Kapdiakou KUKAou, TTaparaocn QRS & QT
(Mdokaivn,HeEIAETIVN), avennpeaoTo QRS & QT

(npona@aivovn) mapdraon Kupiwg QRS

(B-anokKAE&IOTEG) : Leiwvouv TNV KAion TNS ¢donc 4, avaoToAr
QUTOMATIOHMOU PAEBOKONBOU Kal EKTOTTWYV KEVTPWV

(apiwdapovn,coTaAoAn,dpovedapovn):avacToAr] Tou
ETTAVATTOAWTIKOU peupaTog K* e atrotéAeopa KaBuaoTEpnon TNG
eTTavVaATTOAWONG, TTaparacn QT

(anokAeioTeC TwV OlaUAWV acBeoTiou-BepanapiAn) :
avaoToAr Twv diauAwv Ca?t Kupiwg o€ KUTTaPA JE AoBEVEC
APVNTIKO OUVAMIKO HEUPBPAVNG, OTTWC EiVAI TWV UTTEPKOIAIAKWYV
IOTWV.






