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Clinical Application of Sensitivity & Specifity

* SNout : Sensitive Test When Negative Rules Out the
Disease

* SpPin : Specific Test When Positive Rules In the
Disease
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Hypertrophy or Dilatation of
Chambers
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Physiological vs Pathological
Hypertrophy

Normal heart

Myocardial infarction

Chronic hypertension Chronic exercise

DCM Aortic valve stenosis Pregnancy
L
Cardiac dilation Pathological hypertrophy Physiological hypertrophy
Myocyte length T >> Myocyte width T Myocyte length T < Myocyte width T Myocyte length T > Myocyte width T
Extensive Abrosis Fibrosis No fibrosis
Myocyte death Maybe cardiac dysfunction No cardiac dysfunction

Advanced cardiac dysfunction

Copyright © 2006 Nature Publishing Group
Nature Reviews | Molecular Cell Biology
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High Amplitude in Hypertrophy
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:Repolarization ¥4 & il o

Secondary repolarization changes (Ventricular Strain)
ST — Depression -1

T — Inversion -2

ST-T Changes in Hypertrophy

\/\, Example: Left Ventricle Hypertrophy-Strain
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Atrial Hypertrophy or Dilation

oLeft atrium
e Mitral stenosis
e Mitral Insufficiency
e Left Ventricular failure
e At. Fibrillation

oRight atrium
* Right Ventricular failure: Pulmonary hypertension (Pulmonary embolism — COPD)
e CHD ( Fallot Tetralogy — ASD )
* Tricuspid stenosis
* Tricuspid Insufficiency
e At. Fibrillation

oBi — atrial Enlargement
* Chronic At. Fibrillation
e Cardiomyopathy






Normal P Wave in Lead Il

right atrium

Left atrium

SR P RS

=

Normal P wave
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Normal P Wave

1 ad 2
0.5 — 2.5 mm : 35l
0.08 — 0.12 sec : ()l
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LA Dilation(P-Mitral) in V1

V1
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Lead 11

E 1997 Frank G. Yanowitz, M_D.
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RA Dilatation (P-Pulmonale) in Lead |
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RA Dilatation(P-Pulmonale) in Lead V1
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Summary






Bi-atrial Enlargement
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Sensitivity & Specifity of ECG for Atrial Hypertrophy:

Sensitivity = 50%
Specifity = 90%
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Ventricular Hypertrophy

Right Ventricular
hypertrophy

Normal heart

.
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1- LV
Pressure Overload: -

2- RV
- Pressure Overload

. Systemic Hypertension

. . . Pulmonary Hypertension: COPD -
. Aortic Stenosis Pulmonary Emboli

. Aortic Coarctation Sl e S

Volume Overload: -

- Volume Overload:

. Aortic Regurgitation . Pulmonary Regurgitation

. Mitral Regurgitation . Tricuspid Regurgitation
. Right Vent Mi

. Shunts: ASD, VSD, TOF

. Myocardial Ischemia

. Myocardial Infarction

. Dilated Cardiomyopathy

. Patent Ductus Arteriosus(PDA)
. Tachy Arrhythmia
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Left Ventricular Hypertrophy:

Non-Voltage Criteria (<

G ik B B jeaa g3 i
0.12sec < QRS (ba) 3 ppas
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O Ala by o) pab Al JU S 4y ST o s
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V1-V2
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R(I)>15mm .|
R(aVL)>11mm .lI

R (1) +S (1) > 25mm .III

[ a s L]

I ) (SS9 ossall ¢l (Sokolow Index) .
o) (Gl B8 (s ARy pbe 0y
R(V50rVe)+S (V1) >35mm

>45mm 44 e 40 G ) B J5a 98 Ol
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R (V5 orVe6)>26mm .l






LVH: High Amplitude in |, aVL
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LVH: High Amplitude in V5-V6
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QRS in hypertrophy

Cont...

V,

Vg

Normal ‘ ’

LVH

|

—

|

-
|

Main QRS vector
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60 y/o woman with HTN
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specifity > 90% <l 89 5 ula oaiad LA (5 68 Jlalial dy o Cplay A4 50l ) gd Cudga ga
sensitivity < 50% il gisad 03 S 3 1y B8 uld A3 9 7 4 A5 0l adle Cudsa e ate L
33 K 4ua 58 Echocardiography ille 5 (ubewa clilea culla ¢y 53 48

Specifity Sensitivity adls
100 % 6-10% R (aVL) > 11mm
100 % 6—10% R(I)+S(lll)>25mm
98 % 25 % R (V5-V6)>26mm

95 % 42.5 % R(V5-V6)+S (V1) >35mm






Right Ventricular Hypertrophy: rl ) Caday 89 5 uls

Non-Voltage Criteria (< Voltage Criteria (<!

Gy Ciphay B 8 5 jgaa o il S Ay CuwiV1 0 R4age Oag 3k

(Strain) Cea) Nemy 8l @ldd Il | R4 i V6 — V5 )3 S 4ase Gag S0k LI

T 42 g0 (2 Ala bo) pad U JS4 49 ST 4o si 3 S2 «Sadl ¢l (Sokolow Index) .lII
aVR o L& V1-V2-V3 s ) Tl (Gaakad 8 W ARk 0 S 7 g e
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RVH-High Amplitude in V1-V2
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Right ventricular hypertrophy FREight ventricular hyvpertrophy due, in this case, Lo
prirmary pulrmonary hypertension. The characteristic features include marked right axis
deviation (+210° which is equal tao —150%), tall B vwave in %1 {as part of a gk cample=x),
delayed precordial transition zone wwith prominent S5 wawves in leads %5 and %5, inverted
T waves and ST depression in »1 to %3 consistent with right ventricular "strain™, and
peaked F wawves in lead |l consistent with concomitant right atrial enlargement.
Courtesy of ary Goldberger, MD.
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aVL
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Cont...
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Combined Hypertrophy of Chambers
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Coronary Artery Disease
(Ischemic Heart Disease)

Blocked Lumen in Branch
of Left Coronary Artery

Anterior Infarct
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Coronary artery disease S| (il i (2l sl
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Endocardium
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7
/ S Subendocardial ischemia

12 ft |

'% Mild 'I/?;{f; Severe

Bl

. e
subepicardial subepicardial

ischaemia Ischaemia

——  Curve of TAP of subendocardium
===~ Curve of TAP of subeplcardium
sy Concealed area

Resultant ECG curve
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(Sub-Endocardial) 28 ga) Cad dada |1

33 5a ST-Elevation G Jugamil 5 g 38 o) cual dada (Sub-EpicardiaI) QS w:\ Al dada 2
s34 £ ST-Depression «w ECG U3 S il il dada .
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ST depression

:ST-Depression s o ki

Up-sloping -1

1 75 7 T ) P T R T T

Down-sloping -2

b o o i e - i
- F PP T

Y

Horizontal -3

b i

)

R aEcr |
= 7 3l b

Downsloping ST Upsloping ST Horizontal ST

The ] point occurs at the end of the QRS comples.
The ST segment begins at the | point and extends to a user defined interval
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:ST-elevation s o_kia
8% Concave -2 < Convex -1

ST elevation

© 2007, PEPID, LLC
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Myocardial Infarction

Differential Diagnosis of Q Waves

Pdad. 4, Sect. 2, Cd. 1 of

Presence of
significant Q wawve

In myocardial infarction, dead muscle
tissue produces no action potential. and
electrocardiograph ""looks through**

infarcted area to pick up electrical forces
from opposite side of heart. which are

directed awavy from lead |

BEEA 5= CamnEuER

Q wawve in myocardial infarction is
accordingly of substantial amplitude [>=
2526 of H wawe] and duration [>=0.04
second]
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Tl Saasseul gl el (o) 8 ECG Cisad]

* Asymptomatic

e Stable Angina Pectoris

* Unstable Angina Pectoris

* Myocardial Infarction

* Unexplained Heart Failure

* Unexplained Ventricular Arrhythmia
* Sudden Death





Coronary Anatomy

Left Coronary Artery

Circumflex Artery

Sinus Node__
Branch

Right Coronary
Artery

A.V. Nodal Branch
Diagonal Branch of

Acute Marginal

Artery osterior Descending

Artery
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Lilpa T 42 g0 (0 Ala g ST bod g JSu ECG < S

B Ol Ghah dely ) b Allae 4S cul Al :Myocardial Infarction & 2 g gLddal) *
laiia jg5a 9 39 O

) JSG 9d A
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3500 A ga G9u8a Ay S gl el Al gd 3 S gile i 20 8 Gk S gaa g
33 & 34 NSTEMI / non-transmural / sub endocardial necrosis ali: 4<

Alia 392 93 b laa alad Ay g 5T alad gl ga Al (dialy 4SS ) g )2 «
33 & 34 STEMI / Transmural / Fulltickness necrosis abi &y ga (i g3 48

ASaa (38 Jg8S SA) (398 IS 9o 4y BT ECG ) s -
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el A g Ada ja G pd Glinal |3 g b canSi) L (A dadia (San jglaa Al g 3 Lal sad
Alaisa ]

33085 s 0315 385 30 () ¥ sana dda e () 4S 23 50a 3 54 Healing 4da e alis
e Al A 5090 L (Ll Ay
MalS (5595 Al ola S )ty dda ja (5 4S 33,504 2 3l Healed 4da e pliy 14 4l
iliia 03 e 5 g ) g Jan g
133 500 30 Jod gl alls Jal e o) SIS IS )
Hyper acute L Alal) (348 glidal @ 1 4ls ja -
Semi recent & o U 4axi b dla glddal @ 2 4lds e -
Recent MI L ol gladal ; 3 4da ja -
Old MI — Past MI — Previous MI & 48:bu b 43S sLada) @ 4 4ls ja -
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NSTEMI (Non ST segment Elevation Myocardial Infarction)
AS pal 352 g1 3 LS 9] Chatl daia 3 IS gal) ciad gLl Al
Adilua ST o ghas Lilaa o el jaulas
S S9N O g o g 8a A laa 3 S ga alad (52
QAo Ly Sl 2 g2 g0 3 )8 e 0 ) R pALIS it 3 g s
S (el g ST paia il g oSG 5 gl
A8 paddl B gl o) ) (8 Al L Jadd M) g s

o) 0 ﬁuﬁ A
STEMI — NSTEMI

) e ol @u g oW
Non Q-Wave Ml
Sub endocardial Ml

Non-transmural Ml
Partial Thickness MI





STEMI (ST segment Elevation Myocardial Infarction)

8l e ol eu gy o
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Tagiia ) 90 A g8 dpas () QS gale G SS &?}f J Q-Wave M
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Transmural Mi
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I gamad) 5 glddal UJAIS."\JAUA@JEJ ECG & jas
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Hyper acute T wave -

1925 ECG 2 &l il £ 68 93 STEMI L2 ST-Elevation -
” :Jﬁtﬂj‘ (0.7 et 12 52y J9) S g0 9 el 2 (¢
umuﬁmmmﬁdﬁmﬁ G5 G STER Jo
= = R $5I35S Q Axse (3 alh -
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* Acute ST elevation myocardial infarction (STEMI)
DB amia sl 0 Q An g JSIS 9 ST Jod dadad o8 ity Can 3 1S 920 A (5L
A giia odd Ladal) Cuimd ga Ay
= Septal (anteroseptal)= (V1-2)
= Anterior (anteroapical) = (V3-4) (some time referred to apex)
= anterolateral (V5-V6)
= |ateral (I, aVL high lateral , low lateral V5,V6)
= Inferior Il , Il , aVF
= Right ventricle (V3R-V4R) invl
= Posterior in V7-9
Adlua o) 8 reciprocal change b s gi) & juad b &l pid cl Y gara s
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Reciprocal Change (sl <l s

ST depression <l s L (la a8 gcute STEMI oL 2 ST elevation
350 2l 8 cilliie g o A B AS glaad )

aVL & Ja ST depression J5d 43 s siwl & il 2l ¢ s Inferior STEMI
3504 ((+-lead 1)

2l 3 ST depression ¢ s <l S s lateral Ly Anterolateral STEMI e
50 (lead Il -+)  aVF s 1l

e glddal) Glaa Gl ya )a V1-3 L2 ST depression JSdi 4 5 giul <l yas o
.43 5%z« ( Posterior Infarction) (Al
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V1-V3 : ( anteroseptal ) Ju ala

V3 - V4 : ( anteroapical ) Jay alat

saVF, Il U2 g5 4dsl &l il 9 V5 — V6 o asiiess & i 1 ( anterolateral ) u%-"%ﬁ‘“é
Il 2 -+

V1-V6 : <18 jddia lidal
V5,V6 -Adiw |,aVL -gsls @ i i

$ aVL U sgady &l s g I, 11, aVF U2 asdies &) s ( Inferior ) uﬁuj\ée
| & -+

V1, V2 2 s 4dul oslila 5 V7 - V9 @ (Posterior ) (Ald Jlaa
-:QM\J (',.\h“ . dbﬁﬁ;‘
V3R, VAR : e Gl a5 sla & 3 aiilese ol i
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Acute Antero-Lateral Myocardial Infarction

1 a¥R ¥l i

ST elevation in the anterior leads V1 - 6, | and aVL
Reciprocal ST depression in the inferior leads
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Anteroseptal myocardial infarction
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Anterior Wall Myocardial Infarction
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Acute Septal Ml
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arge Acute Myocardial Infarction
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Posterior Myocardial Infarction

Aa g Ly o) paa V1-3 )8 sl ST segment depression i A1 Jlaa Ao gladal
A 5 G T 4294 9 ( Q wave equivalent) il R

Adlue 392 54 V7-9 AL sl ;3 ST elevation

I a VR V4
| | (
PTG I'*'/\ [T\ E"“'\lf-" e s fr—t—— e M N ;' AN l 33 te !
: pugy -] s ‘ T 1 gae N/ I MY N 7 ul! T !‘L N ——L /.// H._‘_,\w.ﬁ/ _“__A,l,_ !
SE B ' §!
Ll aVl V32 Vs
' | |
| n . | | |
> N, 1 I\ { {
\. AT NG B e TN R R e P R NI L) NG ; pS pesd | et TN i e ;
] l , S92 N/ r I
|
111 Vi Vi Ve
| | | |
7\ N\ | ~ | 1t :
TN— ~— T — TN — o St NS Baes 1151 At _’JI‘ ‘\——‘-—"_" / S / T h—'rm“_\.’—(\ \9s Smaaa oS —/\\w !‘
!. | i 831 'l {
11
/ N s BE52 o 1e o  $85887 % e  SRSSASEN s fioilis |l
N 11 N g8 1 ‘\._.._.b_/\&'l"—  EPSNE R N\ y 132 2 Sh% Vit N — 4 "\_,_k_" Ll VT TN iy < y 12 ==l y
I





RV infarction

Right side chest laads VIR -VER
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Exercise Tolerance Test (ETT)

Exercise ECG (nal Jia )3 A1 K g3 1S g as)
33 e oaliind BB Gl pa o) 0 AS ol A aga Adilae Sy
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rCua) J8& 99 43 Exercise ECG <
..........Pharmacological .1

cirtesnnnnnsa.. .Physical .2

A- Motorized Treadmill B- Bicycle ergometer
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Exercise test endpoints

Patient-determined endpoints

Patient wants to stop
Significant chest discomfort
Marked fatigue or severe dyspnea

Other limiting symptoms (dizziness, leg cramps, joint discomfort, etc)

Provider-determined endpoints

Patient does not look well (eg, ataxia, confusion, pallor, cyanosis, etc)

Exertional hypotension (systolic BP below standing systolic BP measured at rest prior to test)
Systolic BP >250 mmHg

Diastolic BP =120 mmHg

ECG endpoints

m Marked ST segment depression

m New bundle branch block which cannot be distinguished from ventricular tachycardia

New high grade (ie, Mobitz 2 or complete) AV block

Ventricular tachycardia or fibrillation

Increasing ventricular ectopy (premature beats, couplets or nonsustained ventricular tachycardia), especially if ischemia present
m Onset of supraventricular tachyarrhythmias
Equipment failure

Protocol-determined endpoints (submaximal tests)

Heart rate determined (eg, 120 to 140 bpm)

Workload determined (eg, 5 METs) 92
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Vlaad ASpnal il 38 9 Canad Jpad) 5 o J 98 9793 (A gaza 1(Bruce Protocol) -1
JJJ.?\*A sy} 3,18 A u&,uﬁ sl o

o aliin) M) i ASualdldl) 330 i JSd ¢ )) :(Modified Bruce Protocol) -2

A5
L G ) Glua gad
Protocol Modified Standard Bruce
Bruce
Stage 01 | 02| 03 1 2 3 4 5

Speed(kmh) [2.7]2.7]2.7] 2.7 4.0 5.4 6.7 8.0

Slope(=)(%) | 0 [1.3[2.6 [4.3(10)]5.4(12)| 6.3(14) | 7.2(16) | 8.1(18)






Technician

Electrode
ECG monitor

Blood ( T,
\ pressure cuff f,‘g’;;t

Treadmill
The slope
can be
varied






Interpretation Jsds

V1 ——._ux' FVL-_‘ 1
Vo ...__.,_f: f-/\__.-
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!

220-Age=Age Predicted Maximum
Heart Rate(Target HR) :
. Achieved Heart Rate(AHR) : 2 85% va - /\__
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V4 ~J//\,_
specific), |

(ventricular arrhythmia ) Vs ol e
Clinical : Angina |
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ECG:
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(Dysrhythmias) Arrhythmias b 88 s B8
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2- Tachyarrhythmia: > 100/min

Classification of Arrhyt

a) Supraventricular: ins or (Narrow QRS)

- Sinus tachycardia
- Atrial extrasystol

- Atrial tachycardia
- Atrial flutter

- Atrial fibrillation

- AVNRT

- AVRT

b)VentricuIar:‘His or (Wide QRS) \

- Ventricular extrasystol
- Ventricular tachycardia
- Ventricular fibrillation

SUPRAVENTRICULAR v,"/

Il

hmias

1- Brady arrhythmias: < 60/min

a) Sinus Brady arrhythmias

b) AV-block

—— SA node

— ATRIAL
- Atrial muscle

AV node

\ =~ JUNCTIONA
/.- His bundle oSt

Kent bundle

{
[
\

VENTRICULAR

&

N
J
\ f

—

Bundle branches

Purkinje fibers

[~ VENTRICULAR

- Ventricular
muscle






Classification

e Sinus Bradyarrhythmias(Sinus Node Dysfunction(SND)
(Sick Sinus Syndrome—SSS):

. Sinus Bradycardia(lnappropriate)

. Sinus Pause: sinus arrest, sinoatrial exit block
. Sinus Arrhythmias(non-respiratory)

. Tachycardia-bradycardia syndrome

. AV- Blocks

. Conduction Problems Predisposing for Bradyarrhythmias:
Bundle Branch Blocks, Hemiblocks
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Brady arrhythmias W i) g2
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Escape Rhythm

alad jhliy Qb crand 2 clid) Cland a3 L S L g SAN b g Al 2l 68 e Uy
Adile Sy giS) sl Al Al g Ay ol 08 (28 65 )

ally 3 gdiva alagl 18 CiB i ) Aliblaa g AS Sy ¢S) oy

3354 34 Rescue or Escape rhythm

4S Junctional & Ventricular escape rhythm J) <obe Jgara iSul aly
rCu) Jad 18 ) Gl gad





Escape Rhythms






Junction Escape Rhythm & Beat
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40-60 bpm

Inverted, absent

Regular
or after QRS

<12

Prepared by Dr. Ferdaws Ahmad “Ahmadi”

106



iS58 R R

§ 35 iy 5 SRET SANuT AN AT SNREE .




Junction Escape Beat
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Ventricular Escape Rhythm & Beat
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Ventricular Escape Rhythm QRS Pattern
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Ventricular Escape Beat
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Sinus Arrest (Sinus Pause)
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SINUS PAUSE, ARREST
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Sinoatrial Exit Block
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SINUS ARRHYTHMIA
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Respiratory Sinus Arrhythmia
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Non-Respiratory Sinus Arrhythmia
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Unrelated to respiration, and without a discernable pattern
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Tachycardia Bradycardia Syndrome
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SSS (Sick Sinus Syndrome)
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Atrioventricular Block (AV-Block)
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15t Degree AV block
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15t Degree AV block
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2"d Degree AV Block: Mobitz Type | (Wenkebach)
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SECOND DEGREE HEART BLOCK
MOBITZ TYPE 1 (WENCKEBACH)

GEEKYMEDICS.com
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SECOND DEGREE HEART BLOCK
MOBITZ TYPE 2

- —— sensesiinitizITIY
] IRt R ey
. | $9 IR 4 S
rriadensabe saenBs bod
3 : 41 .
: : crebe o
: 144 441 >
I8e 495,
.
A3es 13 $
P 421 440 s s aa) -
-
431
3530

GEEKYMEDICS.com

Prepared by Dr. Ferdaws Ahmad “Ahmadi” 143



Adlza AVN ) iy (SO §AS) *

) e ol g Qe *

Adliia ol B Ay Jgad () 1 bd Aadle *
Adila £ sas Pacemaker o (s gl 4355 *

Prepared by Dr. Ferdaws Ahmad “Ahmadi”



2"d Degree, 2:1 AV block
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2"d Degree, Advanced AV block
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3"d Degree(Complete) AV Block
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3"d Degree(Complete) AV Block
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THIRD DEGREE HEART BLOCK
(COMPLETE HEART BLOCK)
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ATRIAL AND VENTRICULAR ACTIVITY

GEEKYMEDICS.com

Prepared by Dr. Ferdaws Ahmad “Ahmadi” 152



1) A5 Cuy g Jilla Ja g oagy cnll ally ) SS9 AL Gdsha 8 sl ally ) A5 ) g pa *
e 255 ) e

1253 Gy g odg bl i o) SO Al 5 Oml b b 4R )3 ol qusw) S) ¥
3504 oal o) G Uy alad 2 g Jila a2 glsal

Al Soasew) pal gl g gV g pa) Jal = s 08 e Jsara o)

Adlua £ sias Pacemaker (ki kb g gl *

Prepared by Dr. Ferdaws Ahmad “Ahmadi”



First degree AV block
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Intraventricular Blocks or Conduction Defects
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Bandle Branch Block (BBB)
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Hemiblocks (Fascicularblock)
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Hemiblocks-Mechanism

AV node

BSundie - Left anterior
of His _~~ tascicle
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bundile
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Lefll posterior
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1. Normal conduction — normal axis

AN

3. Lelt anterior
hemiblock — left axis deviation
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A Left anterior fascicular block (LAFB)

A Left posterior fascicular block (LPFB)

avR

The direction of the activation is initially inferior and The direction of the activation is initially superior
later superior. and later inferior.
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Brugada Syndrome
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A Type 1Brugada B Type 2Brugada
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Ventricular Asystole
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Ventricular Asystole

(Cardiac Standstill, Asystole)
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Cardiac Artificial Pacemaker
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Artificially induces electronic stimulus that paces the patient's
rhythm causing a blip or spike on the ECG waveform
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:After depolarization & Triggered activity .2
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Early Afterdepolarization (EAD) Delayed Afterdepolarization

(Effect of Potassium Channel Blockers) (DAD)
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After-depolarization phenomena

Phase 2 EAD
/

Phase 3 EAD
/

- DAD 191



Adlpa Ay g iy 398 W ol S) g pea pailiaa
Al g€ o liga gl JAa s sl BT 3) Reentry
b (e L) @b Cand S Gad 4l 4 b 3 @ube i sy Ui ) Reentry
O el a5 9 6 La) o) Adlpar JUESS) 3 (4 g a 3udlSoa () (el 252 92 el e
il o ¥ Jad 80 Jal ph udan
Al JUSS 51 Pathway 92 J8) a8 Cuagaga -

LA Al g Sl g8, S ST e, Sbles 4308 Kint , AVN ;@ il
L pathway O J) 59 08 Al dlga S SO -
sadli S3 pathway o b oy JU) -

Prepared by Dr. Ferdaws Ahmad “Ahmadi”



Mormal
1 2
2 S
N
Reentry

1. Unidirectional Block
2. Multiple pathways

3. Slowing of conduction to allow re-entry into
previously refractory tissue.
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Figure 3: Atrial flutter typically
involves a circuit in the nght atrium

Figure 5: AV node
re-entrant tachycardia
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Figure 2: Awrial fibrillation showing the
multiple wavelets of atrial fibrillation
fighting in the atrium and bombarding
the AV node with many signals

Figure 6: Atrioventricular re-entrant
tachvcardia using an accessory pathway
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Classification

* Tachyarrhythmia can be classified by several way:
* Pulseless vs pulse

 Stable vs unstable

* Malignant vs Benign

* Regular vs irregular

* Sustained vs Non-Sustained

e Supraventricular vs ventricular

 Wide QRS vs Narrow
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Pulseless vs Pulse

* Pulseless(means cardiac arrest) : (central pulse most of time carotid
pulse)

* some Ventricular tachycardia mostly Wide QRS VT and Ventricular
Fibrillation

* With pulse

Sustained vs non-sustained

* Non- sustained (duration ) <30 sec
e Sustained (duration ) >30 sec
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Non-sustained VT




Sustained monomorphic VT
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Sinus Tachycardia
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* . Rate: 100-150 (Atrial & Ventricular)
* . Rhythm: Sinus (Normal Sinus P wave)
* . QRS: No Change

-
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Atrial extra systoles
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Premature Atrial Complex — PAC
Premature Atrial Contraction — PAC
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Premature Atrial Contraction (PAC)

Lead Il
25mm/sec 10mm/my © Jason Winter 2016 - @ ECG Educator
Figure 421
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PAROXYSMAL ATRIAL TACHYCARDIA
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:Multifocal Atrial Tachycardia (MAT)

38 24 s chaotic atrial tachycardia abi AS Gl Al a8 S35 J8d S
P s 450 )5l 58000 (o dlina il Jla o Cilind) ja Sy 9iS) Cld) jane JK4 (O 0
Coa) AL 100 ) o el Gy bl il & 54 A%y 9 Cgldtia

O Sla) (s 5 odas
COPD
Hypokalemia

Hypomagnesemia
Septicemia

Prepared by Dr. Ferdaws Ahmad “Ahmadi”



Multifocal Atrial Tachycardia (MAT)

© Jason Winter 2016 - The ECG Educator Page 25mm/sec 10mm/mV
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:Atrial Flutter
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Normal heart rhythm Atrial fibrillation (AFib)
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Ventricular impulses
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Normal heartbeat Atrial fibrillation
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Normal Atrial Fibrillation

Sinus node
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A: 350-650 Irregular Fibrillatory N/A <12
bpm (fine to course)

V: Slow |
to rapid
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Atrio ventricular Reentrant Tachycardia (AVRT)
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Ventricular Tachy arrhythmias
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Ventricular Tachycardia with
Fusion and Capture heats

Lead |l Capture
beat

Fusion
beat

25mm/sec 10mm/mV © Jason Winter 2016 - The ECG Educator Blog

A fusion heat - Dressler beat occurs when sinus A capture heat occurs from the production
and ventricular electrical impulses coincides at of a ventricular complex by a supraventricular
the same time to produce a hybrid complex/beat. source in the cardiac cycle after

If it acts upon the ventricular chambers it is called atrioventricular (AV) dissociation, for the

a ventricular fusion beat. atria to regain control of the ventricles.

© Jason Winter 2016 - The ECG Educator Blog @ECGEducator
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Ventricular Extracystoles
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Triplets PVC

Ventricular Triplets (Salvo)

Lead i
r i r
25mm/sec 10mm/my © Jason Winter 2016 - @ ECG Educator
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* PVCs occurring on or near the previous T wave
(R-on-T PVCs) may precipitate ventricular
tachycardia or fibrillation
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VT: Polymorphic - Torsade de pointes
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Ventricular Fibrillation
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Ventricular fibrillation (VF)
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Vaughan Williams classification of antiarrhythmic drugs

(sodium channel blockers) :
» class la (Prolong APD) : (disopyramid , Procainamide , Quinidine )
»Class Ib (shorten APD) : (lidocaine , Mexilitine , phenytoin)
» Class Ic (may prolong APD): (flecainide , propafenone )

. (beta blockers ) :( metoprolol, propranolol , Carvedilol,
Bisoprolol )

(potassium channel blockers) prolong APD but don’t have
effect on conduction : (amiodarone, defitilide , sotalol,
dronedarone)

: calcium channel blockers (diltiazem , verapamil)
: Digoxin , adenosine
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ECG in other Cardiac & Non cardiac Conditions
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Dextrocardia
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Pericardial Disease
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AL
FEEE | Other findings:
1.Tachycardia (Rate ~ 120/min) 2. Rightward axis

3.Incomplete RBBB
4.Simultaneous T-wave inversions in the inferior and anteroseptal leads

VG b ok
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Acute Pulmonary Embolism
S$1,Q3,T3 Pattern

Sinus tachycardia and 51, 3, T2 pattern in patient with
pulmonary embolus (diagram scaled up}.
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Hyperkalemia
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Tall peaked

T wave
Tall peaked
T wave
Loss of
P wave
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Widened QRS
with tall T wawve
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Wide QRS Tachycardia in Severe Hyperkalemia
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'sine wave pattern’

N\ NS /\

Prepared by Dr. Ferdaws Ahmad “Ahmadi”



Prepared by Dr. Ferdaws Ahmad “Ahmadi” 312



B350 T Aa ga G il G OF 203 g ol 02358 5l gy (9ol S andily
s} QRS (e 2 8 J g gma 4S8 08 (i 3ol A gd (i oy G O (8 ALy
b 392 92 Hypoexcitibility <lla oo aslS jpula ja JS 50

.Adlua (K* sparing Diuretic & ACE-Inh ) W 43531 g 4318 43UiS ade ) sdae Lol
Sl Gy gaddS o ) S g3 1S 5 3 Sensetivity & specefity

Prepared by Dr. Ferdaws Ahmad “Ahmadi”



Hypokalemia
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Hypokalemia

5T depression (&) [l

U wave
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Hypokalemia
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Hypokalemia
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HYPERcalcaemia Normal HYPOcalcaemia
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Hypothyroidism (Myxedema)
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Hypothermia

«Sﬁé\ﬁjﬁd)lﬁjjﬂﬁ\ @gﬂs
J s a8 (59 4 -1
b = A sl S -2

o2 QRS -3

QRS ) 2 4S R 43 34 Aiile Ciia 43 34) (Obsorn 43 34) J 4 se & all -4
(320554 pua

sk QT -5

O 3a) A g s 580 @ s -6
by (il 8 9 (5SS Alla duday s el ) -7

Prepared by Dr. Ferdaws Ahmad “Ahmadi”



iy 9 @lipd) - - AVN - SAN (2 cullad 0 (alll clla oG AS sk o siguld o
31 JSdr ECG L2 AS 4lta 392 63 Ol g )3 ad 9 O 3l A g ) A g 3 o
Sgdaa B Y ek QT 5 WSk — als

Aalal a il s el 4 Culgd L3 clla G
A5 Al Mk e fisuls d ) Aage

Prepared by Dr. Ferdaws Ahmad “Ahmadi”



| Osborn
wave

Comrtesy of Jesom E. Rocdiugor, L20OCT  CHAT
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Brain Hemorrhage
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ECG Changes in stroke

Picture courtesey . www medscape Corm

From Burch GE, Meyers R, Abildskov JA: A new electrocardiographic pattern
observaed in carebrovascular accidents. Circulation ©:720. 1954 )
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Drug Effects

Table Drugs causing prolongation of QT interval

Amiodarone, astemizole, bepridil, bretylium, cisapride, cocaine, tricyclic
antidepressants, cyproheptadine, disopyramide, erythromycin, flecainide,
thioridazine, pimozide, ibutilide, itraconazole, ketoconazole, phenathi-
azines, procainamide, propafenone, quiniding, quinine, sotalol, terfenadine,
vasopressin
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Digoxin Effect (Therapeutic Dose)
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Table Rhythm disturbances associated with digoxin intoxication.

Sinus bradycardia

sinoatrial block

First, second, and third degree atrioventricular block
Atrial tachycardia (with or without atrioventricular block)
Accelerated junctional rhythm

Junctional tachycardia

Ventricular tachycardia or fibrillation
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Digitalis
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