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Electrocardiography (ECG)
or
Electrokardiography (EKG)
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Willem Einthoven (a Dutch physiologist; 1860-1927)
made the first ECG recording in 1895
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Father of ECG




The First ECG Machine
by Willem Einthoven
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ECG is made of Isoelectric line & Waves
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What is Isoelectric Line & a Wave?

e [soelectirc line: Straight
Line Mostly on Zero
Potential
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Characteristics of a Wave

* A Wave Has:
- Direction or Axis ((+) or (-) or Biphasic):

SN N

- Amplitude or Voltage (Height or Depth):

L pNov

- Duration (Width: Narrow or Wide):
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Positive, Negative & Biphasic Waves
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Positive deflection  MNegative deflection  Biphasic deflection
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High Amplitude vs Low Amplitude Waves
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Basic Recording Device: Galvanometer

magnet

pointar
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Galvanometer

Willem Einthoven (1860—-1927), known as the creator of the
electrocardiograph, won a Nobel Prize in 1924 for his contributionsto
the field of electrocardiography.
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electrodes
ECG leads

input device
input wire leads  ~ammutator
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amplifier

| galvanometer ECG tape

Prepared by Dr. Ferdaws Ahmad “Ahmadi”

17



How Galvanometer Works?

* Positive Electrode As Recording Camera of
Galvanometer Shown as

N
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How Isoelectric Line Formed?
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When a Wave Formed?

* When there is charge difference between two areas

When Positive Wave Formed? When Negative Wave Formed?
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© Elsevier. Guyton & Hall: Textbook of Medical Physiology 11e - www.studentconsult.con;
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Size of Charge Difference Determinant of Wave

Amplitude
A TE L%

I Lo

Prepared by Dr. Ferdaws Ahmad “Ahmadi”




Victor
tA i |y Claglra 2 La 4y ECG U2 A4S 0a gy i g bl G ) @ le
(@i Gl |y -zl o culgs 9+ ol sy ) 1Lzl Ol &Sua G 1

I Sl Y sk 5 A e e AT gbe o0 b 2 slual S iSs Jsk 2
Gl AL ) M\Jﬁ < gLAs

______ — + 4+ 4+ + 4+

+ 4+ + + + — ------

Prepared by Dr. Ferdaws Ahmad “Ahmadi”



Direction of Vector Determines Axis of Wave
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Length of Vector Determinant of Wave
Amplitude
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Electrical Activity at Cell Level
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e 2- Recording Electrical Activity
Between Two Areas
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Wave of depolarization Wave of depolarization
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Wave of repolarization Wave of repolarization
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Summary

e Galvanometer the Basic Recording Device of ECG Machine
* A Wave has Axis, Amplitude & Duration

* Isolectric Line Formed When There is No Charge Difference in Two
Areas

A Wave is Formed When There is Charge Difference in Two Areas
* The Axis Depends on Area Charge & Position of Positive Electrode
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Cont...

* In Polarized, Completed Depolarization & Repolarization States Isoelectric
Line Formed

e During Process of Depolarization & Repolarization Waves are Formed
* Factors Determining a Wave Direction or Axis:

1-Location of (+) Electrode

2-Vector Direction

* Factors Determining a Wave Amplitude:

1-Potential or Charges Difference or Cellular Size (Length of Vector)
2-Vector Direction

 Factors Determine a Wave Duration:

1-Muscular Mass
2-Blocks
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Purkinje fiber =
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Sinus A-V node

node
A-V bundle
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bundle
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Internodal
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Right
bundle
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Sinoatrial node
Electrically inert
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Left bundle
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Ventricular repolarization begins

Fall 2013 University of lllinois 415-7 12

1 at:Ureana:-champaign From Bioelectromagnetism, http://www.bem.fi/book/index.htm
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ECG Machine
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ECG Machine
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Electrocardiogram
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Technician

ECG Machine

ankle
electrode
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Leads system

Lead is the view of electrical activity for a specific angle. °

A Lead usually has two electrodes positive and negative, °
but... note that:

The positive electrode is the most important (The camera of °
Recording).

So...*

- A Lead is the recording camera recording electrical activity
of the heart(vectors) from different angles
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12 Standard leads:
LILIILaVR,aVL,aVEV1V2\V3,V4\V5V6
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Classification of Standard Leads & i sii cdiiay

According to:
1- Location <wedgs

2- Plane 2%
3- Polarity ki
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According to Location <uxd ga 43 ks

* Limb or Extremity Leads <Ll s &d: |, 11, 111, aVR, aVL, aVF

» Chest or Precordial Leads !l @ L s jda sla A
V],......cooce0eeee.. . VO

» Esophageal Leads ¢
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According to Plane: Body Anatomic Planes

Sagittal Plane

Coronal Plane
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Body Planes
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Source: Fuster V, O'Rourke RA, Walsh RA, Poole-Wilson
P: Hurst’s The Heart, 12th Edition: http://www.accessmedicine.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
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Cont...

e Coronal Plane Leads: I, Il, Ill, aVR, aVL, aVF
* Horizontal Plane Leads: V1-V2-V3-V4-V5-V6
 Sagittal Plane Leads: Esophageal Leads
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Bipolar leads
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Unipolar leads

Lead
avF \\ +
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A3 8l a8 g sait alaS ay O K& a Lal 33 K a

3 gdina 5313 (L& V(Voltage) Ha 4 g oua sla Al

A pald dand AagalaS | - 1= 11 g
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:Coronal ¢Sy s
2O =29 AT g Cud 3 Gl oS Ly 3 g S Ay gl ) adad g A S

_JJ‘JU_‘:\&&AM‘JMJ
PO =398 g sl a O oaS by 3 g as) Ay gk ) ahad g3 A S

A3 Cumd ga oy S

O =398 g sl a O b paS b 2 g s Ay sk ) ahad g3 A S
A1 Cund ga o S

JJﬁQ‘—MJM‘JMJJJ+JJJN\MM&UQ&@#@

atven
) 8 3R G — Gl g e G 3 3 g S A rand od gy adad SO A SO
358 () — a9 31 )8 o gl a2 g S ASCiand 0 gy el SO A S
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rsoda b Rl 8 ol

Gl 43 Transverse b (ba e OBy 53 Wl 0 pas L 4 258500 AS o093 add G ol

133,50 qual pda jlaa WL Jad W cuaBga )
A 8K ey (il alie il y JUS o jlga bl G ddlaa )
23504 ey i alie i JUS o jlga aldal) G dBlua 2
A% g Va4 5 V2 A s ddlasa o
3 524 Ja s mid clavicular line o aady addal) ¢ ddlaca )
235 Ja g ant auxiliary line U aady aldll (o ddlas 2
A3 K a9 mid auxiliary line 3 aaiy bl o ddla )
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STERNA
ANGLE

4TH

Chest Leads

¥ %

INTERCOSTAL >
SPACE x |
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Chest Leads
bl 4 ATTACH ECG LEADS

= TO THE ELECTRODES
' (CHEST LEADS & LIMB LEADS)
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Alternative Electrode Placement
1l J¥a by 29 8 qual 500 oW cumBga ja Wl a9 S U 3 gdine g e Liary
Aedly | uad ol KR g o Dha g pe 30 Calida oW (o 5ol Cu e e S
.06 9 di b Amputation , <kl
23 8 AT 3 jaller ola B ga Ay a3 sl AN 63 U 38 (S G gea (o -
AR S ) 8RS 9
C)..'\he6%\%&MJU§0AM4JJ\JMJJQLAJ.‘MJJ&M Q& Qgﬂyb’aaeo
O Ada  Dextrocardia , (AlS Jlay Ldda) | Sl Crdas PLEB BT gL
puibaiia o3l LA AN (sla cumBga ) g aud AS 5 <Nl 9 P Aage
S () ) =l g Sy gliga d Mia 208 @SS T Al g G OSan Gl 1SS a0
el oaliiad) iy W B ga ) and) gle AS ¥l 0 8 9 Sy pgiiiga SAlgA — (i
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Cu) dad g Jlaesy lla 53 (b 550 59 Leabea) B (B 5 a Cullad el g o
u*ﬁ aly ) cldigad |

S le aseul

Bedside Cardiac Monitoring o e e s Sy 5 g

DA (R0 S
: ‘ Cole Al ) a0 8 e sl A Sy )
I AS Gl VI (g e 438 s A )
§ Cona) 0 AZALL 3 g i) Ao
OF. ' ' 3 gl AAEIE V] CunBga A4S 4 a9 ASd) e
| 3 g ALEIXE a0 g8 5 il 0 dS - 3g s e
JWM\KM\JMUL%&JAJAMUSS&JJJN\O
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A G Al 6 4S 0350 ool 31 7 3 Jshiia cpl Ay oS gila sl b)) g
(V]_;YJAM)Jﬂyoﬁha\\gﬂd&gﬂdeﬂ\SM\LQJMJ.JQ;AQQJM\&QL@J
Mason Likar sl ) Ads W @i ) 5 g xSels 9 W a9 480 a9 i g
0,8 £ (ot IS pa ik 4y e I cililed (sWa g A Al G g0 3 gina oLl

39 A8 | o AL Ay a3 g ST ) ol AL 3 Cal ) S 3 g 380 ASG ) sha oG
UJAMMJJ"SJ&JJJN\QMU59&3)&\30@%&@\)4%69
W Cumdga 43 Gy A BT (5 ha 39 ) b ey 29 A L3 gdine qual (il Sl
Ay A8 V1-V6

I* B R




ETT L Gl i alia ECG S s g
AS G () Q18 4AS UAJW Lal JJJLA sl Mason Likar éw.uu J‘ Jad alla g9

A 398 U aa £ JSQM JJJSAAM&JMJJJM\ Y WG| BT
33 £ Jag Deltoid 4las Wb 5058 5 alic ) 3598 cililgs

ETT (mason likar with 6 chest lead)
we can use these electrode in the back
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Holter ECG Monitoring

SgaS 3 lany goad i el 48 N 24 Cida ) b B sla Cullad g giia 0
, R G 0B e A5 AS 3 i G gl B g L e Adilaa () L350 1R (Al ) A e
SRS )G9y o Adipa s AN SO o s 30 5

Shoulder

Electrode
strap
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| Posterior chest leads ¢ e Wad (AL Cind ga
/< \s;a/@ \ Joa O AR laa dallas Cyga a0
x o (AL BR)VE — (AL () BAWVT (sl il ga
\ @D @ A3 K palii) Jui (<) 88 LIS)VO

Sl g pMa s Cund 5o

Dextro cardia § <l (phy sLdda) dallas g
e U e Jlaa culy diphy 1) g oda sl &
ally ) g (o0 AS g I 350a G ik (gl Cund ga
4s a3 % 3L VIR-V2R-V3R-V4R-V5R-V6R
L) Cuul y b Right A2 43 R idda

Placement of precordial leads The horizontal plane (chest or
precordial) leads are placed with electrodes in the designated locations.



ECG Ky siviga b ol allnsa
: ECG (rdila (5 Jbw 2 a0l Uy 6 3l L

133,504 e lai Akl g2 ) ECG (eibe
Gain L 25idwl .2 (Speed of Paper) ¥\ <o .1

Speed : 25 mm/s  Gain : 10 mm/mV 25mm/sec XS Ce 3 it

A 8 el e g el Ay QAT L L;J:\goj\dl\euﬂo
M%GJAEEﬁQJwYQMJAo
MhygjﬂﬁJyude&Aﬁka e A il | G g ) g Liany o
P 00 5 A oW JSom M) Gga b 5 2 il 50mm/sec 43 1) ©S i ) g
Grod 3 A8 390 Gl 6.25mm/sec 9 12.5mm/sec 4 1) €&y Ol i L o)
e.\.u\.\wQ\AAJMMU‘\SJJJSAACJJ&‘SL’AYUJJHJM
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ECG: 50mm/s

1z R 2

wﬁmwj‘mﬂﬂ.r\ﬂtmfb /\/’&J\f’JWFAJ\/J L

Specd: 25 mmm/secC

' Redl I
L
AR U7 o V./"‘" \—r o l : — ! —|
T \- \\.4——:’ \-T-/" \P'T, \-:/. e e
Specd: 50 mm/secC f) P
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ECG: 12.5mm/s

/ -
A\/ B ” ~ a -. - - 4
L st L B SN - s Nt RS, S = e e e ot R LD B T 2 E SR e
] w\,'v"«rv ‘j —-.',- "‘Y’

Mﬂﬁr\r.\‘,&J(-M:r-x,u', *‘* ermrqlxwl, '\u',a ,.;|, ﬂur . _|';_».T'\—~.'l/\ .\Jif-_,J‘ e

PISVISTRSTBS DR, S e A “L“*“'#- ST pob—

12.6 mmisek, 1mV = 10mm

e — . -___.Yﬂ_-_____ -_— -——'"-‘1 ¥

*\—v\_— - !‘/‘“"~J\.—-—--l‘*’ T —'s.'.'/-._ P s ,j P s e IN ——-—-——Aﬂ +~.J~_

[} . 4 :
S +-- e ~~~+ EENEHARE g

,,/-f“
— J, R e e aeers — ] e e, S
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Lila Jbe 1mv/10mm (pdle S g 3 il o

Silia 0 Adsad 3518 oy b 9 Wl 3 el ()

305 iy g 031401 (pah pubaad 4 s A 3 (5 € 010 Al 3 jatiad) JSdy o

1,80 Sl L YL Cpdila Ul () slie &g ua g Lidany o

Al Imv/20mm 43 1y Sl o 3la ol g A8l S 08 Jliaw W A g4 4SS jgua 43 Mia o

B
Ol Imv/Smm 43 1) iy Ol s 2l 50 sl L A ga 0101 AT 00 L 9 o
AJ3\

adily (1) A gla il A3 Ka 7 i) 8 MBS (590 ph g (il o
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STANDARDISATION ECG
amplitude scale
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:Normal standardization

ai ) JUSew S Uy Standardization a1 GLéd g Al & 3 J8 ECG 1S (5 9
Ja ol ulal oaiailET 48 33 S AL Standardization signal sl 48 3 5
Gl BAS Uy il () ga

WA any |y A JUSw (2l quulia g gale Gadila b ¢ g ubad 4SSy g 0
4 358

10mm &) gasa gl ) -

A jlza 1 Aayl® 4y g) 5 Hua e bl 4y O Juay -

A leasa | Aasl® Ayl (Al e bd by Sl O (J g3 ad lisan -

390 153 Ja U DalS 0ddi a ) sla A ga AS Can) (gl o AIANLES Culla () -
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Sy AL Andn 218 U o) Lo alel Cpable (3pmn 48 234 € 1, s -Overdamping
hae ba b ol Juag g 4ddila 1) S gL ) g3 graa bl 4S 29 ) 5A (5 ) sh JUBom &) gua G0
ALY ) gia JSd ASLy 3 Jlual | Aail® 43905 baseline & OF (S5 bd Juay g

2500 L Aa ga 555185 Y T 93 Gua AS

oA awy iS58 Ja b cilla 4y AT W 4 ga 2 ghalial 1

23 504 any gy e Jali clla 4y BT Aage (2

U il (g0 9 28 diad ey Gadila b () g ubad 4S 2L £ 1 Al :Underdamping

i Jay g Aua e b b ol day 9 Sl gasama bd gL ) AL B A sy b standardization
3 Jlua |y 448 S baseline ba L (A9

20500 W Aa g s olshga d a9 Guaw AS

ki 05 Ja i clla 4y ST W 43 ga dgialual 1

Ll Sl Jal clla 4 AT Aa e L2
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Normal Over damping Under damping
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ECG Paper & Terminology (Electrocardiogram)
Cona) 03 A jha Sl £ IS J8 ) Aadldan Jlad cga ECG \S o
kb 1y 53 i e ] ABlace 4 bghd ol AS sad ASdlu g gas g 88) Jaglad )
Gl sha Ao Of Al ja 4AS 23 8Kt JaSCi0 S oS Cilay ja haghad o) adalds 3 o
JAAMQWMGM\JQLAJJQ\JJ&QMJAQA\ .
A SBT3 S es e So g wlalia ) 25mm/sec ECG 1S (9 o
M (L ) 0.04sec

JAUALAJJEAJ\MhaMJmﬂhuﬂﬂ&ASOMuﬂuuﬁﬂMJﬂJdo
J\.\QMUU&JAA‘J.LA125&JMM4SAAJMJJJMUOOZ&.\MJJJAJS 3 pA
AJAS.\AwLAUJJMJAJJ\‘L\.\UOOSuMJA&JSEJA&MhoM

2 g 4 8 B350 (e O Al ) ) ) O Adiad 3l o
Ll 25mm/sec 2l JSda ddisar Ll o
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R Gldd ) Uil g gasas sl S 68 Gl ja

oha 10 53105 Ay Cpuchla Ay e Ay ey e o000 dg Juchil gy e ghi |y Bty S
33 500 iy A ga 9 dgidina b 2 Oy L YL S

0.1 July LB ) S e o Ly Gl e e 1 SsS e a2 (52
DMy Ml 10 sy 058 mnb galy e

AR eyl

e 20 Shly gy a1 B e a5 Uy dn Gpdile g Gypa o L,
dgu 4id S Hhiaa by A4S 23 50 e i clg a1 2 e

O 434S Q1 dga g Cudipa bd OO Smm R ) e ) Gl g Oga

o3 clla (02 AS S oS 2 e 5 Jalea A4S Llia 352 g9 K50 Slag e i

s sbea K3 e S Al il 1 9 2,380 G ) 3 S ae 5 Al
Wi Gldd )y 0.5my il LA ) 5 0.04sec x 5 = 0.20seC 4 S
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Constant speed of 25 mm/sec

0.04 sec
f—
T mmIDIDJ mv — —
Large
Small 5 rmm box
box I 0.5 mvwv

I 1]
|
|

0.20 sec
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1 sec -
0.2 sec 0.04 sec (1000 msec)
J *[200 rT'ISEﬂ}.| ':ﬂmﬁf_ﬂ]' Paper speed — 25 mn@
F
1 mm 1 | 1 b 1
i 1l oE e
i interval o) interval
5 mm | |
i R
. S
I I
1 mv | T U
| F | A
A : S A N .
! T \
O | [
Y
QRS
duration
L1 1

Vertical

1 small square

1 large square

1 mm (0.1 mV) front
2 mm (0.5 mV) e al

axis

2 large squares = 1 mV

1 small square

= 0.04 sec (40 msec)

1 large square

= 0.2 sec (200 msec)

b large squares = 1 sec (1000 msec)
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(Intervals) & 48y  (Segments) <lakd  (Waves) & 43 54
(Waves) & 42 g4

Einthoven L si u—T—5(s) = R(r) — Q(q) — P %) g o 42 ECG W 42
G AU ) (g0 drandd A g alas 04 g3 (g lidl ) R RN (9 S 0A 6 1A%l

P

(@R PUTER]

I3
ORrRs

I Complex I

| PR Interval

QT Interval

—
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P Wave

* |tis produced by atrial
depolarization

* Anatomically two atria,
but electrically one
chamber, so one wave,
sometimes bifid

It is 2 small wave: little
atrial muscle

P wave

* Duration < 3 small
squares(0.12s), amplitude
< 2.5 small squares

 Positive in most leads

e Bestseeninleadll, V1
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P wave on ECG

108
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QRS Complex

* . Itis produced by ventricular
depolarization

e . Most of the time it has 3
components or waves: Q,R, S l

* . In most leads Q is the wave of R wave
Vector 1 (septal), R is the wave
of Vector 2 and S is the wave of
Vector 3

* . Duration: < 2.5 squares (0.10s)

. Amplitude: variable, /k

maximum < 10mm in Leads

. Q waves normally in left > wave

lateral leads: |, aVL, V5, V6 but Composition of QRS complex.
depth < 25% corresponding R
and duration < 0.04s
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1 QS 4231 S°(s7) @ R(r) 4250 :S(s) 25 : R(r) 2% : Q(q) 2=

+

rs

S Qs
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T wave

* It corresponds to phase
3 of ventricular
repolarization

* Positive in most leads
(except aVR, V1)

* Asymmetric : Slow
initiation
* The axis corresponds to

preceding R or S waves( T
wave concordance)

 Symmetricand T wave
inversion or discordance
is abnormal

Amplitude: variable but
maximum < 2.5mm
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U wave

® Corresponds to

ventricular mid
myocardial and His-
Purkinje System
repolarization

* The axis is the same
as T wave

« Amplitude smaller
than T wave

* More prominent in
V2-V3

==
i ——

Obwicus U wawves in leads V1 to W3 in patient with
hypokalaemia.
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ECG Measurements

PR 0O.12-

0.2 =

PO.11 =

FeC
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(Segments) <ilakd
JEJ\&M\MMU&&J&S&HA@&@M\Jk\ﬁﬁmb&&hﬁ@@
Sal€ L i Mals U Jdas GilS (g pm AS AiSa (Galkai ulB 0 il L cudafn B
Mdﬁyﬁ%3cﬁu§3\u&bﬁdgd\ O o3 Jadiligy Cigldl b ey Gl Ala
Oy Gk 43 5 Elevation YW cish 49 aliess 2ad 5115 L bl Ak 48 ) ally

AL oS i
PR Segment 41 95 Depression

® Segment between end of P

wave and beginning of QRS
complex

* It corresponds with
completeness of atrial
depolarization , impulse
conduction through AV node,
His Bundle until initiation of
septal depolarization Prepared by Dr. Ferdaws Ahmad “Ahmad”




ST Segment
* . End of QRS complex and beginning

of ST segment = J(Junction) Point
. ST segment lies between J point and ST segment TP segment
beginning of T wave ‘
sTne . J\ FL/\N e
* . It corresponds to repolarization \
phases 1, 2 of action potential  point

The ST segment should be in the same horizontal plane as the

It IS norma"y at the same Ievel to TP TP segment; the | point is the point of inflection between the S wave and 5T
segment.
or PR segments

. Sometimes J point high take-of seen:

in this case J point directly joinedto T | VJ ; lr‘-/\

wave ( no ST segment seen)

* . ST segment downward displacement ST elevation
is called ST depression and upward W
displacement ST elevation ~—Normal
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(Intervals) W 488

il Aagadad dxdad o Mo Ly AdB g 3 AS Gl (i pa W culalie g AdBg 38

1)) ke aga ola Add

R - R Interval

h 1 1 = i i =
i k [IF_A
Iy JE
~ p ) i
= - = — - = S -
Fl ll
.-“1, N i | i
a \ | &
‘ I!I. e, '__hx - .!i:l__ e LT ___--""\-u.._l|l | kr
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P — R Interval (P — q Interval)

— e = |

® The time corresponds PR segment

to atrial depolarization /F‘\L T
L
plus impulse . TN

conduction through AV N \ (

Q
node, His bundle = s

* Normal Range: 3-5
small squares (0.12-
0.20s)

| A-v NODE|
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QT interval

* |t lies between
beginning of Q wave and AVl
end of T wave

* |tis best measured in
lead aVL (U wave not

prominent)
* Normal range: It varies
according to rate : 0.36- . I T
0.44s T 'i T
QT interval must be e

smaller than half of R-R
Interval The QT interval is measured in lead aVL as this lead doas not
have prominent U waves (diagram is scaled up).
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Normal ECG Recording

:Orientation line b & oL Cga ba

(8 B IS pe ik akad SO ol H3) — 2 g A8 Gl hay G + 29 38T ) ol8
23,504 2 b g bl by adlS gy ek b bl S

= &
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il S — 9+ W ol au

3t 5 9% anay 4352 00 4us) 4 aiiiene Ji& (S 1 S5 b g Bk (YL & 2
oald and 9 33 8K aly e & i ad aliy &yl ad (ol 33 8 any 0l and + 39 S il
23 850 b Ala oyl and o Julda
JJJS\JMSAA?MJ\JMAAJAJJJN\AAJSQA\JMOJA\AHAJJASUAJAJJ&JJA
JJJSAAUAAAQ}AUMMJHMJJASAJ\JQ@AADJAMFA
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) 03 gad any Al g il jgaa 590 1 (o> (O W 1 ECG 4allaa o &l g g

vaVF
vil —90° vIII
—120° —60°
AaVR AaVL
—-150° —30°
—180° o
vl 0° Al
+180° 4
+150° +30°
vaVL vaVR
+120° +60°
Alll +90 All
AaVF
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ACATYPE LESIONS =

INFERIOR MI

STE L 18, oY

STD AW\ irexciprocal 5TT)
RCA ooOhushon dhital 3o AV
s ot i

STE: LI aVF and V1, WeR
RCA ooChusion srvodmial to BV
40% ot nderior W

InCreased mortaliny fsk

INFEROLATIRAL MI

STE B AF and LaVL VS
=V

LAD anct LOX occhandon

0 2 L domenant systers

L
STE LW MF ana V7 5
STOU WY, W2 (recipezcal STE)
RS> 1V
TakT VL2
PCA ared LOX occhasbon

LOX LESIONS =

STEVF9

AMI ECG, ANATOMY AND PATHOLOGY Asa s

a
INFERIOR LEADS X

+90

Tad TV -2

ST VI V2

Tal T2 2

POSTERIOR MI

STO V-2 padpeocs! STE)

RCA 200 LOX 00 i

STENT D acd L aVL V3-8
LAD and LU0 codhusion

INFEROPOSTERIOR MI
STE LI ANF and V29

4’% RSz 1LV

STOEVI, W2 reciprocal 5TT)

NCA and LOX ool indon
-

LAD LESIONS

Combirations of the following
SEPTAL MI

STEVE-2

LAD cxchurion

ANTERIOR M1
STREVILV4
LAD o Churiion,

LATERAL M
STERVE VA Lavi
LAD ccciuseon
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How Record ECG

(P 43 32) i Depolarization

'cﬁblf_v'é;M.LJJJ

doy Cilalg L;LAM?Luu.u.A W 0 yld and <L Wﬁ\j&é@f)ﬂ3ﬂmup
QJAJJJJSAANJH.\MHULQALSQ Mel.ujépﬂ\aym 3,03 ) 2 gVR 2 gL
g any Ala podnga d Ga U asia 18 aVR & Al ol and ja 4884

A Gt W el A gia 11 2 0 paS i phay adfina 9389l g (9 Sl (50 AL il
23 500 iy Sl g L b dg Copd P A g4
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AT RI&L
E P OVLAR | AT 100
80 ms=

AVL

AVF
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'dJ.uAé;M .LJJ.?

LgJMLgLA Mel.uc.u.mcgu OJA\AFAJ.A&AUAMWAJAUS*JUA} JJASJ‘\LAMUJA
MJJJJJJSAANJUAM&JM&\A MeLAAJJP‘LAJAUAJUJJUﬁV1ML5UﬁM\M

238wy S8 sl Lamy b g Ale — Cifla (S V]

Pericarvdial leads oy horizontal
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:(QRS Complex 4a <) <lisk: Depolarization

rblg sl L

Lol Ji8 aVR & J) Ja 4 cliled sla ad alad a0 la and )3 s <= 1 58S
a2 O Ll g (it 23500 pay) S8 (e A ga el W ol 01 i
it 450 Cuia S S Aa ga (i an ) G il (8 Ly 308 ) 2 gVR Al Cuia 0 pald

(Aia 0 ld i 53 5 Sbled ola Ll alad Cua 0l pad 3 58S Cp) Qs < 2 LS
MJJLA‘JJJS—LA?MJRL’AM wu3dJ}4AJAL§MeLMJJMJJMJ\ﬁaVRM
20 5a pu) S Aa e A Ale 4age aVR

W 2l alad 3 Uy ol 1 56389 49 Aliia g LB 1 558 Cd Qs <= 3 LS

AAJAaVRMJJLdSUAMJJJSAAWJGAAAJJAJSanVRMLQM\MuUL@
It 23,50 any Cufla S S
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-r'\—u-"..d-—.__ -r_____._“_'_l; —— i

AVR

T ! |

o s
e - Vi

I AVF I_‘I ,_,.r“-__ﬂ_n_,lf‘a_.
e = i SRR N
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[ pka ol LS o

23 50 iy Jad 8 (5 e sl o cilihay (o Sl g ) 938 9 A

A Sass dage Gl gL L 2K ay S (3348 Adga gr S S Aaga VI &l Jam
V4 5 V3 &l jo g3 5ce oS mpdi A V6 & ) (B3as S A g g 29dia 355 V6
23 50 A A (93 Al A4S 23 50 (5 gbesa pB L A ga 93 (i

LS A alit V6 (A V1 ) 1) R 4 ge S ) g pdl G Ay
23,554 AU V6 (I VA 3 goassidsasa V3 (I VL &l ) g 4asam
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(Tp L Ta 42.54) Sld) G 3l Ao

Oadila il ¢y 3 Uy adibue ciliaday o 3l g Al pe lad) G Sl oy lls 3 s
g piy S) La) 23 Sl ay Slad) Gy Sl Ao A g 9 ladie a1 QRS 4352
) P A g allda o) g2

(T 4asa) cliaday (o 3l s

Lol 23,800 any Cufia 325 T A2 ga 2L 92 94 R 42 90 45 (5 jua g lilgd sl Al Al 0
Gl 03504 any Ala 3 T A e Gl 392 54 (3368 S 490 05> V1 g aVR s 2l

AL Soter Cillda 4SSl ) gua o AiSa A ala 1) R 9 T 4250 Salar
A e AL ally ALELS Kalar
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4uadA

V1 & 3 g Ale a0 4S gVR i J 4y 02 any e W A ol 2 1
338 oy S s Ly e — e 3 glna
Qﬁgmubdﬁ‘f‘m\aﬁdﬁg&g@gungeLASJA 2
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Wave form artifact
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Wandering Baseline Artifact
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Regular & Irregular Rhythms
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