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O ¢uaoLoAoyLkog pubuog TnG kapdlag eivat 60-100 odpugelg kat ovopdletal
dAeBokopuPLkOG. AapBavel Tnv ovopooia Tou eMELOn n apxtkn SLEyepon
(ekmdAwaon) Tou puokapdiou gival oto «HAEBOKOUPO» LA TIEPLOXH OTO AVW
omioBomAdyLo Hépog Tou Se€LoU KOATTIOU KOVTA OTN GUKBOAN HE TNV Avw KolAn
dAEBa. H exkmoAwon Tou puokapdiou yIvETAL KATA TETOLO TPOTIO TTOU OL KOATIOL Kall
oL KolAieg Sleyeipovtal pe avaloyia 1:1 katd tn Stdpkela Tou Kopdlakol KUKAOU.
Omnotadnmote SpaoTNPLOTNTA EUTILTTEL EKTOC AUTOU TOU PpuUCLoAOYLIKOU TTAaLciou

anoteAel appuBuia.

Y€ QUTO TO ONUELD MPEMEL va eTLONAVOeL KATL TTou Snuoupyel mapeEnynon oe
OX£0N HUE TOV TPOTIO TIOU O YEVIKOC TANOUOUOC avTIAapBAVETOL KL XPNOLUOTIOLEL
ToV 0po appubuia. AKOUA Kal oTnV MEPLMTWON MoU N KapdLd MAAAETAL O
Looxpova (puBuwka) Staotripata alAd >100 ) <60 odpUEeLG aUTO amoTeAel pa
taxvappuTuia n BpaduvappuBuia avtioTola, AoXETWE av N Spaoctnelotnta eivat

pPUBULKA.

Ol appuBuieg Slakpivovtal oe Suo Baotka idn Tig Taxu- Kot PpaduappuBbuieg.

dhspokoppoc

Szpato tow His

aploTEpO orEAOC TOU
Kohmokotakog Separtiou

koppog

8e£16 okéhog Tou veg Purkinje

Szpatiou



H nAektplkn dpaotnplotnta eival puoLko Kot EMOUEVO
va petadepBel og oAOkAnpn tnv kapdlakn pala.

H petadopd tou epeBiopaTog yivetal 6€ KUTTOPLKO — | e
ETUNESO HEOW TWV XAOUATIKWY CUVOECEWV (gap :
juntions).

To NAeKTPLKO peVU A Oa ETIAEEEL TO CUVTOUOTEPO

Spopo, SnAadn tnv 080 e TNV ULKPOTEPN NAEKTPLKNA
avtiotaon.

OL kOATTOL KOl OL KOWALEG oupmEpLdEPOVTOL WG
oUYKUTLO KoL N ekOAwaon K&Be ocuykutiou yivetal aopTiK)
oxedov akaplaia.

HITPOEIBAG

TIVEUHOVIKR
KOIAIOKO HUoKapdio

2€ KUTTOPLKO ETtimed0 N ekMOAwWON Tou KapdLakou
KUTTAPOU YIVETAL E TN CUMMETOXA LOVIWV vaTpiou,
KaAtou kot acBeotiou. Ot Suo BAOLKEG OPASEC TWV
KapSLaKWV KUTTAPWV Slakpivovtal og auTH TOU
epeblopataywyol cuotnUatog (kapdtaka kUtTtapa
aywyn¢) KaL autr tng onolag ta kapdlakd kuTTapa
guBuvovtal yla T KapdLakr) cuoToAn (kapdtaka
KUTTOpO cUCGTTAONG)



Anapaitntn npoinébeon yla tn amapxn TG NAEKTPLKAG
dpaotnpLotntag eival umapén AUTOUATIKOTNTAG Kal oplleTal n
SLoTNTA TWV KAPSLAKWY KUTTAPWVY VO UTTIOKELVTOL OE OLUTOUOTN
EKTIOAWON KOTA TN $Aon 4 akoua Kal oTnv anouvcia
e€wtepkoL epebiopatog. H pucloAoyikn autopatia — Omwg
ovopaletal n mapanavw ootnta nepAapPavel Tnv apyn Kat
TPOOSEVTIKNA Helwaon Tou Suvapkol npepiag kata tn dlapkela
NG SLaoToANG HEow TNG Bpadeiag elcddou Lovtwyv Nat oto
kapdLakd kuttapo(Ewova 3). Otav to Suvapikd TG LEUPpAvng
dtaoceL Tov oudo Twv -40mV, tote Eekva n ddon TG
eKTIOAWONC (eloodog LovTwv Ca*t) kot TNG EMOVOTTOAWONG

(€€060¢ LOVTWY K*).
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Armewkoviletal oto Slaypappo To SUVAHLKO HEpBpAvng Tou KapdlakoU Kuttapou oto PpAeBokoupo.
Jtadlakd to SUVOLKO HElwVETAL (0€ armoAutn TLun) Adyw €L0060u Lovtwy Nat (mopTtokoAl THAMA) HEXPL
Ta -40mV. e auto Tto onpelo Bploketal o oudog TS KapSlakng LEUBPAvVNG Tou MupodoTel TNV

el0odo Lovtwy Ca*t (KOKKLVO TUNUA) Kal akoAouBel n emavanoAwon PEow tnG €660u LOVTWV K* (UmAe

THApQ).
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Ta kUTTapa cuoToARG & dnuULoupyoLV To SLkO Toug SUVAULKO
gvepyelag amo pova touc, aAAd auto cupPaivel otav

0 -
SUVaPIKS
pepppavng

SleyepBouv amo yettovika kuttapa. To SuvapLkod npeupiag eival
-90mV ko 0tav o0 oud0o¢g GTACEL OTNV KUTTAPLKA LEUBpPAvVN Ta -
80mV, tote emépyeTal TAXela eKMOAWON TOU KuTTtapou (pdon

_5D -
0) Ewg +30 mV ¢aon, omou akoAouBei n paon 1 pe eicodo

Lovtwv K*. Emetta to KUTTOPO ELCEPYETAL OF HLa Ao
-90 -

~100 NAEKTPLKINC «LOOPPOTILACH LECW TAUTOXPOVNG ELOOSOU LOVIWV

Kpovog

Ca** kaL €€660v LovTwy K* (paon 2). AkohouBei n
ETIAVATIOAWON TOU KapSLOKOU KUTTAPOU HE TNV £l0080 LOVTWY

K* (pdon 3) kai n ¢paon 4 mou anoteAei to SuvapLkd npepiog



Cardiac Conduction

Na* channels close | 4 |Ca2+

Phase 1

K+
Phase 2

v/ Prolonged depolarization

distinguishes cardiac muscle
cells from skeletal muscle cells
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ECG & Membrane Potential of Ventricular Cell
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Ta kapdlaka KUTTAPO CUCTOANG UImopoLV va enavadleyepBolv otav To
Suvapko Bpiloketal tpog to TéAog TnE paong 3, mou onUaAtodoTel To
TENOC TNG avePEOBLOTNC TepLOSOU.

Ta kapdlaka KUTTApO aywyng Sev €Xouv SUVALKO NPEULOG

Ta kapdlaka KUTTAPO aywyng SV UTTOKELVTAL OE TOXELO EKTTOAWON
okpLBwg 616tL 6 Stabgtouv StavAoug tou va eEUTINPETOUV TaXELD
eloobo vtwv Nat.

Ta kapdlaka kUTTApa aywyng eniong 6 StaBstouv dpaon plateau os
avtiBeon pe ta kuTTtapa ocuotoAnc. H ¢paon plateau anouvaolalel kat ota
OKEAETIKA HULKA KUTTOpA. XApLlv o€ auth Tt $aon n cuoTtoAn €xeL
SLapKeLa KoL O TIPAKTLKO £Minedo auto evodwvel TNV e€wBnon tou
OLHOTOG KATA TNV KOATILKI KOL KOLALOKKI) CUOTOAN

H xpovikn dlapketa amo tn ¢paon 0 pExpL Kat To TEAOC TS daong 3
avtiotolel pe to QT Staotnua oto HKI kot tn kapdlakn cuoToAr oTov
KapSLako KUkAo, evw n paon 0 avtiotolyel oe peyado Babuod pe to QRS
dtaotnua. Emopévwe, avtioppuBuka gpappoka mouv Spouv og
Stadopoug Stavloug emnpedlouyV UE TN OELPA KAl avTioToL

Staotpata oto HKI.
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Standard calibration =

25 l I ll I I/S Wave of depolarisation. Shape of QRS complex in any lead depends on
0 1 V/ orientation of that lead to vector of depolarisation

Electrical impulse that
travels towards the
electrode produces an

upright (“positive”) J\J\
deflection relative to the A

isoelectric baseline

Speed : 25 mm/s Gain: 10 mm/mV

Standard calibration signal



Recorded potential

® Brooks/Cole - Thomson Learning

200 msec Q s

PR ST > TP interval ;
segment segment

P wave = Atrial depolarization
PR segment = AV nodal delay
QRS complex = Ventricular depolarization (atria
repolarizing simultaneously)
ST segment = Time during which ventricles
are contracting and emptying
T wave = Ventricular repolarization
TP interval = Time during which ventricles
are relaxing and filling

Repolarization

P wave: atrial
depolarization

ELECTRICAL
EVENTS
OF THE
CARDIAC CYCLE




W®SNG OKEAETOE TTOU EPLAGUBAVEL Kall TOUG
| TPIYAWXIVA WL SakTtUALoug

Superior

vena cava

(@) Sinoatrial node

(pacemaker)

Internodal

pathway f

@) Atrioventricular —-—
node

(@) Atrioventricular
bundle
(Bundle of His)

(@ Bundle branches

HITPOEIBNS

aoPTIKR

® Purkinje fibers AR W RS o7 =

TIVEUHOVIKI
septum KOIAIaKO puokapdio

m Membrane potential
of autorhythmic cell Sinoatrial node
60—100 bpm Atrioventricular node
60 bpm
M Membrane potential
of contractile cell Ssscinsiiiniiie
7 Atrioventricular
P Contractile celis Bundle of His
SA node 40 — 60 bpm
i o Left Bundle Branch
ercalal i 30-—-40
with gap junctions Right Bundle Branch 40 bpm
30 — 40 bpm ;
Depolarizations of autorhythmic cells rapidly spread
to adjacent contractile cells through gap junctions.




MARGINAL AL

RCA

ARTERY TO AV NODE

PDA






Cross-section of chest

avF



AECIEC TTPOKAPODIEC ATTAYWYEC

Name: HR62bpm |*

In: e 14:37:18) * orp

Patient 1D:
Incident:
Age: %

1.0 .85-156Hz 25mm/sec




ApIOTEPEG TTPOKAPDIEG
ATTAYWYEG

Name: 12-Lead?2 HR 62 bpm | * Normal ECG “Unconfirmed™
1D: [ - 14:37:18 | * Hormal sinus rhythm

Patient ID: PRO. 138s RS 0. 1125

Incident: 1/QTe 0.399s/8. 395s

b, 5 sex: Hns -T Aes A

!] Ivi

IJ’/\—J\ 5 k/\w{\/—“’\w—""’ v r\; )

| Il lal I Ii |
J N i/\._._x\.. -_A;J'_ j_ ﬁ"“\f—"‘—-’“ A

J |
I en e 1AL U

x1.0 .85-158z 25mm/sec




ATTaYWYEC TWV AKPWV

HR 62 bpm | * Normal ECG ““Unconfirmed™
14:37:18 | * Hormal sinus rhythm

Ivi Iv4
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Contiguous Leads







3. P_wave = present, 1 per QRS, shape, duration, voltage.

4. P-R interval = length (0.12- 0.2 sec = <1 big square), isoelectric.




|

5. QRS = duration (0.06 -0.10 ), voltage, q or Q waves
T T

N
i U

J

=+

6. ST Segment = shape, isoelectric with PR segment




The 6-Step Method

* 1. Rate & Rhythm

» 2. Axis Determination

* 3. Intervals

* 4. Morphology

« 5. STE-Mimics

* 6. Ischemia, Injury, & Infarct



2 second
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DAeokouBIKOC pubudc
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V1
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DAeokouPIKOC
pPUOUOG

Rate: 60 - 100 bpm

Rhythm: Regularly Regular

P wave: Present

P:QRS ratio: 1 to 1

PR-interval: Normal

QRS Width: < 120 ms (0.12 sec)

ddaddn




* 1. Rate & Rhythm

» 2. Axis Determination

* 3. Intervals

* 4. Morphology

« 5. STE-Mimics

* 6. Ischemia, Injury, & Infarct



AVTITTPOOWTTEVUEI TNV KOTEUBUVON
TNG NAEKTPIKNG OPaCTNPIOTNTAC OTO
METWTTIAIO Agova




" Lead | Lead Il

INormal A - - j\

Left A | /\/
(LAD)

Right w : ‘ A




AVF i






I aVF

Right Axis Deviation of the QRS Axis:
Negative in Lead | and positive in lead aVF







Left axis deviation Right axis deviation

Normal variant (diaphram elevation) Normal variant (children)

Left ventricular enlargement Right ventricular enlargement
Inferior myocardial infarction Lateral myocardial infarction
Right-sided tension pneumothorax Left-sided tension pneumothorax
Ventricular pacemaker Pulmonary embolism

Left anterior hemiblock Left posterior hemiblock




Atrioventricular

_ _ node
Sinoatrial

node
Bundle of His

Purkinje
> 2 = fibres

\
\




oy Gepdmio tou His *oufo Sepdmio tou His

apLotepo okEAOC apLOTEPO OKEAOG

—apioTEpd oMioBia befio +—apiTEpA OmioBia
Seopiba oxshog Ssopiba

apiovepi

apiotepr
A npootia Seopiba

npoobia Seopiba




P wave

Always positive in
lead | and |l in NSR

Always negative In
lead aVR in NSR

< 3 small squaresin
duration

< 2.5 small squares in
amplitude

Commonly biphasic in
lead V1

Best seenin leads ||




Right Atrial Enlargement

« Tall (> 2.5 mm), pointed P waves (P
pulmonale

PRy gty ki e

© 1047 Frank G. Tancedir, M.D




Left Atrial Enlargement

* Prominent terminal P negativity (biphasic)
in lead V1 (i.e., "P-terminal force")

duration >0.04s, depth >1 mm

— Biphasic P wave in V1. The large
negative deflection indicates lefi

atral abnormahty (enlarged o
show dhetalh




Left Atrial Enlargement

* Notched/bifid ("M’ shaped) P wave (P
‘mitrale’) in limb leads with the inter-peak
duration > 0.04s (1 mm)




P Pulmonale and P Mitrale
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Atrial Enlargement (Abnormality)

Lt

Mormal




Short PR Interval

+ WPW (Wolff-
Parkinson-White)
Syndrome

+ Accessory pathway

(Bundle of Kent)
allows early activation
of the ventricle (delta
wave and short PR
interval)
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Main QRS vector
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Transitional zong

V2
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Typical change in morphology of QRS complex from leads V1 to V&




A: Clockwise Rotation

B: Normal Rotation

C: Counterclockwise
Rotation
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SAnode -

AV

node 'fx

Right | ¢
bundle —
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Left bundle branch block
chara cterigstics
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2 KEAIKOI OTTOKAEIOUOI

* QRS peyaAuTtepo ammd 0.12 secs
* aAAayn Tou acova

* AUOKOAO va gpunveuTtei To HKI

« AeCIOC N aplOTEPOC

« QuaiohoyikO P kuua

« AKoAouBeital atro apvnTiKO kKuua T otav 1o QRS civail
KaB’utrepoxn OETIKO



Left bundle branch block Right bundle branch block
TmV

Broad S



Right Bundle Branch Block

RBBB Criteria
(Check QRS 1st)
¢ Look inV, &V,
+ R, R!" wave!
® LookinV,, Vi, &lead I |

+ “slurred S wave”

Yoi Lead I

et e




R =—RR interval ——= R

Normal |I|||‘ |‘|| QTc = .44 sec.
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