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Fig. 7.15: First degree AV block
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Fig. 7.17: Mobitz type Il block

Complications

1. Complete heart block.
2. Heart failure.

3. Stokes-Adams attacks.

:Third Degree AV Block .3

31 o g Sl 51 Y7 2 0 3 AV node o) e fos gz 4S
P by g & abal) md e 5l 8 51 655 LB e Jb 4 Oloh
(35 5 QRS > JL5 20 P3)gs & aayl ;) an S 05 QRS

Third Degree AV Block
Criteria

Here P wave has no relation to QRS complex. It always has more P waves than
QRS complex.

BRI pas s

Fig. 7.18: Third degree AV block
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DT N PN

:Bundle Branch Block

RBBB Criteria LBBB Criteria
ORS>0,12 sec ORS> 0,12 sec

III, AVF, V1-5,UJ s3] I, AVL, V5-V6 o, s

& &S 5,55 isgd V2 Ay & S 555 &gl

M S soad o] Wshape (5 5isud o2
}RBBB}J}jShaPe 453\‘5:RBBB}533

Sk Asy g &S » 55 M shape ¢,
5 95 Wshape § .<> LBBB

-

.¢> LBBB

359 4l aol> L 4 LBBB ‘_;bf..@.ox.;Mshape‘.;le:-ﬁJ_%d%
S A g4y ol é; CAD &gJJLgAntwallMId%LBBB S ASS
Old normal ECG o, 4 30 s2e s LBBB (¢ 5 5.5, 5 Thrombolytic

NUERLE B

=3

:olw/ RBBB »

Acute Myocardial Infarction .1
RV Hypertrophy .2
Chronic Core Pulmonale .3

Pulmonary Embolism .4
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LBBB s> ¢5 35750 Right Axis Deviation & JuS S RBBB 4,

(89 B 5 o, Left Axis Deviation 4 adcws

nght Bundle Branch Block (RBBB):

B R LA LR EEE e E B (e

I

V1

Hz 005 12SL EID:604 EDT: 11:52 03-DEC-2001 ORDER:

Left ﬁundle Branch Block (LFBB):

WW e

II

Vs
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BT ]@ : ﬁ m FA

:Sgarbossa’s Criteria

Sgarbossa 5 o, 635 & 69 B 5 o MISLBBB > Co 5 aia
g Jod giY 4y gl el S

= 452y |3 :ST Elevation> Imm in a lead with Positive QRS .1

s

-

-4 s 5 12:ST Depression> Imm in lead V1, V2, V3 .2

ST Elevation> 5mm in a lead with negative (Disconcordante) .3

.‘“5)3&54.450): l>:QRS

AntMI%ﬁéjébﬁyéﬂéjb%;‘éJ‘U’J}‘%5‘?-;%5)&510%;}.;‘3
(S Iy

Sgarbossa’s Criteria
LBBB / Paced Rhythm

V1,V2,V3

:Left Anterior Fascicular Block

.jJ;&jMIIIJ‘IDJgébJ

Cudsr o QRS (S o) Jsl 4y
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.%éﬁjﬂRSés‘;,\*‘ﬁ_):dq: 2
Left Axis Deviation .3

A Left anterior fascicular blocks occurs when the anterior fascicule
of the left bundle branch is no longer able to conduct action

potentials.

:Left Posterior Fascicular Block

A LPFB occurs on the ECG when the post Fascicule of the left

bundle branch is no longer able to conduct action potentials.
.L;.ﬁéﬁé&obLPFB};g&%}nggijux;&&g:‘urbxgb
: 65 Jod oY & ook ) S 33
Right Axis Deviation .1

The Presence of a QR complex in lead IIT and RS complex in .2
Lead I

59> g0 |3 a5 4S5 :Absence of Right atrial enlargement and RVH .3

m;;"J @}uémagﬂuﬁﬁ)xﬁéﬁ
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:Bi fasicular Block

S\ Bifasicular |y & & 55 LPFB (| 5| LAFB o ,» RBBB &> S
A> AVblock 2,3 ¢ 5) 5455 o5 SUks ny o5t 5 lss 693 5l o

dﬁg ‘.\.u Qij‘ode:y;u‘Pacemaker:ﬂ d}é

BESIR JER S16R JPE A RS AR AT S N S A
e

B B

:'Tri fascicular Block

First degree AV block 3| LPFB ( LAFB .RBBB & U S

cSoS Js A5 6o B
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(15 o g w9z 20550

EEEE
mEE
o

195 of Jgf 99897 0850
(Hypertorophies)

:Left Ventricular Hypertrophy

:%JL:*«‘

Hypertension .1

Hypertrophic Cardiomyopathy .2
Aortic Stenosis .3

A4

Coarctation of Aorta

(Sokolow lyon criteria) :hf)] L“sjl.i,“.gbf oY

v &y e e d L26mmar e R SVOL VS 4 .1
45&55mmayt>4§j}§@qoﬁRb$V6LiV5j‘Sd.5$~V1.> 2

.55 Vs Left ventricular Hypertrophy 4 & & o)

Sokolow-I.yon criteria: Sum of depth of S wave in V1 and height of R wave
inlead VS or V=35 mm/or R wave in V5 or V6 > 26 mm (more sensitive)
II. Any precordial lead > 45 mm.
ITI. The R wave in aVL > 11 mm.
IV. The R wave in lead T >12 mm.

V. The R wave in aVF =20 mm.

Fig. 7.37: ECG of left ventricular hypertrophy
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:Left Ventricular Strain Pattern

PULE ‘;{ s 5,U Chronic Hypertensive 4; ) o3 LSl %;J;\f FYRE
.‘:}b
T %5.»‘.‘ (Concave) J&i i 4 %; Soid V4, V5, V6 o, .1
s dorn Tt J3y Blie b &y o) 5 J s depression

CERLE A

-

(o s S VI V2, VB by g Ol i o sSma 5) 2

STRAIMN PATTERMN

Strain pattern refers to the ST and T wave configurations that arise from
repolarization abnormalities found in either RVH or ILVH.

Left Wentricular Strain Pattern
Criteria

1. Imleads V4, V3 and V6, ST depression with downward concavity and inverted
asymmetric T wawve.

2. Im V1, V2 and W3, there are reciprocal changes like ST elevation with upward
concavity and an upright asyvmmetric T wave

Concave upwards

ST depres ]
pressie Upright T wave

S

ST elevation

Inverted T

T

Concave downwards

Figa 7.38: Left ventricular strain pattern

:Right Ventricular Hypertrophy

Chronic core pulmonale .1
Pulmonary HTN .

Pulmonary stenosis .

L N

Fallot’s of Tetralogy .
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[‘;J!S&‘ g ‘3"54515:53970%) O]@ V¥

EEEE
-
mEE
o

i) gkl S e RVH

AJ%debj\g&M%;xQ%g}nSa%@yR:é,\ng4.4?45.1
oo Ol AR

1lmm:%§J.¢L>j|@@aoﬁ@yS:V63|V5:R,\¢JVI: 2
Lo Db as

.L;:ZAJQJ’A.&&5mm:‘;;AVR4%@yR.5

.%;JAJQ)&&JJleo)|.\3|4.“37mm:4q-}.pR%;§V1a.;?.4

.gﬁﬁij&JJLi2mm:4q}»S%;V1g.5

Right Venitricular Hypertrophy

Criteria

1. R V1 divided by S V1 should be = 1 (more sensitive)
2. R wave in V1 plus S wave in VS or V6 = 11 mm (Sokolow-lL.yon criteria)
3. R in aVR should be > 5 mm
4. R wave in V1 =7 mm
5. S wave in V1 =2 mm.

L7 . e Ve

Vo Vs

!
Vi Ve

Fig. 7.39: ECG of right ventricular hypertrophy

:Right Ventricular Strain Pattern

&S VI-V2 o4y ~ éf‘ é}tﬂx‘u’;j“; 593 o S 5 Pulmonary HTN » S|
Concave downward ST segment which is Depressed .1

Inverted Asymmetric T wave .2

.6)MQ|,@'w3.§M|:
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RIGHT ATRIAL HYPERTROPHY

Tall, pealked P wawve in leads | and I

Right Ventricular Strain Pattern
Criteria

In leads W1 and V2:

I. Concave downward ST segment which is depressed.
2. Inverted asymmetric T wawve

ST depression

Inverted T
N

Concave downwards
Fig. 7.40: Right ventricular strain pattern

Ve :Right Atrial Enlargement

023 b 3 e s 08} (& (g mew, P wave as5 Depolarization > 553
: = 57 3

« Sy s & Depolarization s 03l o 5 ded aed 93 o)

Tricuspid > 5 5L Voltagejié.{.;l.g)dl:fglﬁa&:&ﬁof}
x4z P ds5S Sl s gl..a.c Right atrium > o 4 stenosis
POJ}J&b.éwww“;hjIIIJ‘IIQ@@#{}J&SWJ%J‘}

4 RVH » &, &S %;Ji:t.; »5 4 P. Pulmonale L Peaked P wave » 4> 40
A%JS.&A_,J%;} o:ﬁ}.oP.PulmonaleL;;‘x_ﬂ ‘:;jdd%gl;ﬁoﬁj.mb&
yéjé&xoﬂjj.\MﬁRVH:J}ébéTricuspidvalve

.¢® Pulmonary HTN
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| o of Hygd ssgeoogo 8 Y$

N 11
[N} LR] 1l 1A}

:Left Atrial Enlargement

LEFT ATRIAL HYPERTROPHY
YWide, notched P wave inlead Il Diphasic P wawe in W1 P S A.L:S AJ J‘p D wS‘ o S

ay odl o (G ) A3 50 Mitral
P .y %; Mitral stenosis
Notch 4 » ol S a>| » Mitral
Bifid P wave » ST I ‘:;J.}.’jjjé

& .l P Notch P wave |

Joob axse P ody 3l (oo (S (o

.%5_3

Fig. 7.12: P pulmonale

Fig. 7.11: P mitrale
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wligin gigudl 9wl o

(Electrolytes Disturbances)

:Hypercalcemia

(o2t 10mg/dl 45U 25) 12mg/dl s ) guu oS 3 S a5 oy 2 A

‘Lf«‘ﬁ Hypercalcemia &, 5 & %;JD S ass

s ol S gaY

Shortening of QT interval .1

Shortening of ST segment .2

(éb L cptai & QR D) Osborn wave (J wave)
A B C D E A B ¥ B E
L ST VIR e ]
' | j V2 "J/I\-—uf’\l"‘u_/\.;———-"ﬁw—-““f\—
1 ke A ke ! : | \‘
n | '
m =Bl el L ey v J‘/ L*VA“- ﬂ"\;‘”“{“*".‘“

| l | )
2o " | —A~— A »
aVR IR T T sy e T Vi w/g_’lf_r\f‘“'/ﬂw/\\

AVL e |

i LH
Vs W~ A —~\—
| » )
aVF ——— | A S| et " [, " » r] ~
= o ve A |p et~

3

:Hypocalcemia

..s2ls Hypocalcemia
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YA

| sl R

44
mn
IH

s okl S guY
QT interval prolonged .1

ST segment Prolonged .2

ST & 9 s Hyperkalemia s . Hypocalcemia 4 45 5| .3

e oJ}JQAQ}ATﬂsegment

25mm's  10mmmV  40Hz 005C 12SL254 CID:32 EID:607 EDT: 10:30 14-APR-2005 ORDER:

:Hypokalemia

..s2|s Hypokalemia

ST depression A
leave :Qéjj &Sjli‘x;d“‘; %SAJY
L JaS A b sl s Twave s 1

Flat T wave

*
Left: Diagram of electrocardiographic changes associated with 'J "\2‘.5 JJL.‘ gﬁ K U °
hypokalaemia. Right: Electrocardiogram showing prominent U wave, 3

potassium concentration 2.5 mmol/l (A) and massive U waves with ST ST d .
depression and flat T waves, potassium concentration 1.6 mmol/l (B) ePI’eSSIOI’l

WJaS 4l o) Jasby ssidsl s >0 Py

PR interval prolongation

o N T S T

QT interval prolongation .
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05 o135l VPCS VT VF &I SB 5l ey .7
L MAT (Atrial Flutter .Atrial Fibrillation 45J @KL,J Sl ey 8

P
Prominent U Wave SVT
Depressed ST segment Biphasic T wave

:Hyperkalemia

ﬁjﬁgﬁﬁQjé&5,5meq/dl:oj|.\3| m&lﬁx:é@jg@d{

..sls hyperkalemia

g ool S Y

Chest 4l 5mm 3 S 554 Limb . 4IS :Hyper acute T wave .1
agg-‘\lf‘_“}bcé-jwlajig&awb&lOmm:g{leads
53 5,5-6,6mmol/dl o311 ¢35,

& 6,5-7,5mmol/dl o5 ) (..“JuL? RN «JS :Absent P wave .2
"SI

%5 7,0-8,0mmol/dl o311 et 5y 3 > A :Wide QRS complex .3
SIS

> Sy 5 8,0-10,0mmol/dl o3l 0} gb oy 5 3 S :Sine wave .4

.5 oo Asystole ;| Ventricular arrhythmia . > s+ Sine
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[

[

Sl pgurets | ey

L;,Sdu@;&wj ORSJ‘ @yTé@MSlnewave)

Loss of
P wave

|

Tall peaked Hyperkalemia

/ T wave C
Peaked T

No P
Tall peaked
/Twae.re
QRS widens
Wide QRS
Widened QRS
with tall T wave
Moderate Extreme

[ Sine Wave: ]

Serial changes in hyperkalaemia

V2

V3

V4

S

Hyperkalemia

Y SRS

A e e e

Peaked T waves The QRS complex is almost

— isoelectric in leads |, Il and IlI.
A 12-lead ECG may have been
/\/‘ helpful to the interpretation.
N\V\/

mall or indiscernible P waves

w/\_x,VJL — The QRS duration is > 200 ms
QRS T which should always make you
e M suspect hyperkalemia!

1 I HVR ‘ I Vi i v

i L____Ji\/x__ﬂu‘/kv%\{v_*\’r\f.___‘mf, . "\___/‘ﬁ/“,_ﬁﬂ\‘ ...... 'V/N ]U i V \Q L,_]
i | |

1 { i avL V& 1 Al ys
‘ / i i il
I

i r | i i amita ! i
LA uk L iy JW’ L UL A A A

:1 i A i : v!
|

Lﬂf\/\_ LUAUELL “ A Ug\r 'ﬁf\,ﬂ-\__J\j\ﬁ J\L,(\_ \ B I _}\/LJ\/;_Q(/”L__J\/\_I

| ; |
| ! sz ] 2ists:
| |25 Imm/s 10 mm/mvLE A0S [He | 40 Hk w‘j HP708 28009
TMATE = e G i 1500 798 755 ¥ e T
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< ECG & &l ghoyo o

(Drugs effects on the ECG)
:Digoxin Toxicity

3 4y 55 03 abail ) aSu b o e 559 SenS 57 ) 558 55145 > Digoxin 5
g3l s a ey 4 Toxicity Ll o (S o 4 Jleaial 3 a2y
T by s o 3 Digoxin ‘z; S ‘zg.\a"ﬁ &
Old age .1
Renal failure .2

i

"Reverse check" or "reverse uabu’b‘ J.CY 3

tick" sign from digoxin effect.

180 Jad Ol Y S ECG 4 453> Digoxin toxicity 3

JSi 0le 4 (Reverse tick) s g5 45155 a5 s> % ST segment .1
)

(S5 2550 45 %;Lftﬁ.aji e 2

& Atrial tachycardia ;! First degree AV block 5| 2:1 Block .3

jowas 46 mi Sawat » ; : _...Mll .%g‘?,:‘_{ s . ‘J
(s S Ul ) QTe A4

saoszcess
|

£ P
N T N \//1 'L;:)T'.:.’)j‘ ng.& R-R interval .5

A H B C

Fig.9.2 Diagrams of digitalis toxicity and digitalis effect. (A) Reverse check sign. Note
the terminal positivity of the T wave. (B) Digitalis toxicity. Note that the terminal part of
the T wave does not rise above the baseline. (C) Digitalis toxicity. Note that the terminal
part of the T wave does not rise above the baseline. It can also be due to primary T wave
abnormality because of coronary artery disease.
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:Organo Phosphorus Poisoning

Organophosphorus Poisoning :Singand Symptoms

§oa Salivation .1
.
METHV TN . .
N Lacrimation .2
3 Urination .3
Diarrhea .4
GI upset .5
Presentor : Dr Lohit Chauhan .
Emesis .6
Bradycardia/ Bronchospasm .7
ECG Meiosis .8
- T
i -w\ﬁ\ A R L L 8 € e, 1 J

| | . = * . .
I’I’~.!~“.._~""v)”'»-"":;rﬁ"\ﬂ"\—ﬁ“%q"i ;\"F"*'{F\“’r“\bﬂ[n‘j} *.‘.f .‘\\_’f s..ll' M S‘S‘) '{}’o jﬁ u |J¢~ Lzs ‘\JY "_‘; ECG Q:

[} 1 7 A | ] ‘l l

i i 1 R | A & i
DO SIRET [P ONBY] NSt ) B D0 U WY R N g ‘..N/‘w/l MMM
ey b Mo

Sinus bradycardia .1

AU WS D AR D A VAP B B B e e e
O ST segment depression,Prolongation of QT interval, Slnus taChycardla '2
dysrrhythmias( due to hypokalemia) .
ST and T wave changes .3
BBB and AV block .4
Supra ventricular premature complex .5

:Quinidine and Procainamide toxicity

cSomS bl 3 S AlS 3 S US55 ool L 3 by 1

4 s ‘:;{)ié‘?j‘ a>2o Repolarization » &) o 5 3,8 e » ez J s $33
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Ja (T sQRS .1

J%345) Js 51 QTe s

JAS az L Jalses (250 TS
Jags) 5l 5L (2 U

O S

Monomorphic VT torsade depoint .

:Amiodarone changes in ECG

First degree AV Block .1
Prolonged QT interval .2

T wave inversion .3

:gf EGC & - )&3‘3 9)'{' §9 Anti-Psychotic & Phenothiazine

:%é‘Jm‘;ECG%Q‘MSSu\JYMJ}LﬁJJJ‘J‘jJ 33
ST segment depression .1

JAS azm bl Jalsee (25 T

.J.»“:Qﬁ QJwLé QT »

JaS 0w (2 U

Jsy sl gLaLé PR »

JaS 451, ORS »

o ;v A Wb
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:Quinine changes in ECG

ol %;?.;ijjjédﬂ.\ﬁglw% &;éu::&;g-o: |93 4> LM% 5 Quinine
L $ ), e Ol 35 3l gy 0w Quinidine > S ECG 4
Quinine & Quinidine

:Limb lead Reversal ECG

63§ 0P oY o 4 oY (o (S s b BIE s BB i oS
:L;J‘JJAJ)Q‘%&.?&JJYQL;ECGQJJ

(53 4w x50 T 5| PLOQRS S 0L .1
(3 Cute AVR .2

&5,35 é:q@ﬁjy&s,&f abaf Lae aﬂDextrocardia:Q&jL;:.}lb&;g-
.%;_9P§Voltage‘;353,\¢JV6_3‘V5:@

N
4 AaVE vi

Source: Jrl Emerg Med © 2012 Elsevier. Inc
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Q'ﬂECGD&%ﬁ”UMMQQ

(Disease Effect on the ECG)

WPW Syndrome (Wolf Parkinson White Syndrome)

S5 abie Ol iS5 6 (S pysdi WPW 4
Short PR interval .1
Wide QRS (more than 0,10sec) .2
(S Lé:w a>> QRS 5 sy 4, PR segment » :Delta wave .3

I

Delta wave / \
\‘ Delta wave e III\
) L/_L

I H Fig. 8.32: Delta waves

PR interval < 120 ms

HI

WWWM

II aVL Vs
W o = e
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:Brugada Syndrome

- $xS uw Sudden cardiac death 3 o 251 5l g5 S $Ulokgy 4y o5 ot 13

.é}s_)jb)&:.oaud%d}yjti}‘u:wT:éSTsegment 1

(o4 L ol g omys o4 g)oS Tinversion .2

e i W e e A e A=

N4

o A Ve TR e i O

N>

:Wellens Syndrome

T 5,5 V4-V6 5 & Juads a> e Biphasic T g, 5 VI-V3 s =~ &S
Lo 4y 5l 2ls Wellens phenomenon « g3 = (¢ inversion
ol S <INy I }.iﬁ 4, Proximal lateral anterior descending artery

‘89 & 39> 90 ST elevation aJs

BN/ S VA 1 NS VAR R (9 B I RV
I
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:Dextrocardia

‘j”‘;;uzddbj:%;)j_)‘}‘;‘}ﬂx%‘ﬁégﬁéééb‘g_}(ﬁé:al’w‘)
et A S

.%;jc,.,a‘";%AVR.l

55 e SqAVL 5T .2

-9 Low voltage ¢, 5, V3-V6 .3

Limb 4, 4> 30 R > S 3 ECG low voltage > sls )50 o5 asa

é}4.‘,5v&lOmm:éyﬁﬁJdJMQ}‘5mm:éyj,\g

B = ol i I T 7 © 4 eV B
2281 B | | g :
i i ? i : : :
| i i
IEEE: 3 Y S Y
] { ] 3
: — —— ——
| | | fes
| ! $
= - == | =2 FERET VS =

:Pulmonary Embolism

I St
T .
'y t s bl S a;s-’“y
ITT 3o ==
The S;Q53T3; pattern Sinus Tachycardia .1

LeamThaHaan . com

% 3 SN o, Core pulmonale 31> 5 S1, Q3, T3 pattern » .2

.s2)s MC Ginn white sign 47 ¢3

S0 e Sa STt Sl
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:Pericarditis

s Ol ECG s éé&jﬂyL@.ﬁ|‘ébﬁ:%§bﬁyb&;}§‘k‘ g0y
%5;“5 Jd L";{ e 55 4
3 ST elevation JS& wriowe S5 ot 05k 4t e nal> Al L
4> @JJxQQRS:dJ}.:&}L";:.}ﬂ &gy.;d.“&..pPRsegmentﬂ
45 98,9 L;..\.2')! s oo STEMI » ST elevation 4 ‘%;?.;5 JoJd Notch g{
:%gJJ
e Ay é STEMI 35> IS Cdoe 4y c;{ Pericarditis 4y .1
(S Jse
b&;yjyjﬁgg@é:ubdﬁaj,\g&;STEMIg JI
& 99 o, Pericarditis 5 o> &5)&...; &) s wall ab g 0
(O & R
(Depression) ‘_?J‘ 5 S PR segment 3 ‘.;{ Pericarditis «; .III

e
éa?j.&%;_g?)Q@MQSTsegment&;MIIgéSTEMIQ JV
ST S & I 4y S Pericarditis 4 5 55 @b S & w2

(S5 S5 oS ‘;f 3 4 > ©b ) depression
.L“;;A.;;LoAJST elevation%;t.g%;.{,; Joyb 4,0 ECG > 0 dod 53 .2

. >y a>e Tinversion 3| g 1> 0 any ;3 .3
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.%;J;JQJUECGdJﬂ:&JGMJ}l; 4

Concave-up ST elevation :o bl Pericarditis »
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