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1899
Karel Frederik Wenckebach

publishes a paper

"On the analysis of irregular pulses”
describing impairment of AV conduction
leading to progressive lengthening and
blockage of AV conduction in frogs.

This will later be called
Wenckebach block (Mobitz type I) or
Wenckebach phenomenon. [ till TODAY ]
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1924

Willem Einthoven wins the Nobel prize
for inventing the

ElectrotardioGraph.

Willem Einthoven 1924 Karel Fredrik Wenckebach 1899

1899
Karel Frederik Wenckebach publishes a paper "On the analysis of

irregular pulses" describing impairment of AV conduction leading
to progressive lengthening and blockage of AV conduction in frogs.
This will later be called Wenckebach block (Mobitz type I) or

Wenckebach phenomenon.
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THE HISTORY OF ECG MACHINE 3 i -

1903
Willem Einthoven
A Dutch doctor and physiologist. He
invented the first practical
electrocardiogram and received
Nobel Prize for Medicine in 1924.

Puorocrarit oF A CoMPLETE LELECTROCARDIGGRAPH, SHOWING THE MANNER IN WINCH THE ELECTROLES A

Arracnen ro THE PATIENT, Ix Tinis Case tur Haxps axp Oxg Feor BeEING IMMERSED IN JARS oF
Sarr SoLuTioN
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1924

Woldemar Mobitz publica su clasificacién de los bloqueos AV

de segundo grado (Mobitz tipo | y tipo Il) fundamentada en el

ECG y en el pulso yugular, éste observado antes de la era del

ECG por Wenckebach!. EI menciona que el tipo | era de .
caracter fisioldgico y el tipo Il causado por una severa ' /
enfermedad infranodal del sistema hisiano. 4 y

Woldemar Mobitz

Ciclo Wenckebach 4:3 Ciclo Weckebach 3:2
: ' pi Piiiplip

1. Mobitz W. Uber die unvolistandige Storung der Erregungsuberleitung zwischen Vorhof und Kammer des
menschlichen Herzens. (Concerning partial block of conduction between the atria and ventricles of the human
heart). Z Ges Exp Med 1924:41:180-237.

1899

Wenckebach phenomenon.
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Karel Frederik Wenckebach publishes a paper "On the analysis of irregular pulses"
describing impairment of AV conduction leading to progressive lengthening and blockage
of AV conduction in frogs. This will later be called Wenckebach block (Mobitz type I) or

1924 Willem Einthoven wins the Nobel prize for inventing the
electrocardiograph.

1924 Woldemar Mobitz publishes his
classification of heart blocks
(Mobitz type | and type Il) based on the

electrocardiogram and jugular venous
pulse waveform findings in patients with

second degree heart block.

Mobitz W. Uber die unvollstandige Storung der Erregungsuberleitung
zwischen Vorhof und Kammer des menschlichen Herzens. (Concerning
partial block of conduction between the atria and ventricles of the human
heart). Z Ges Exp Med 1924;41:180-237.

1899
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Louis Wolff, Sir John Parkinson and Paul Dudley White, who discovered the
phenomenon that later would be called the WPW syndrome. ---- 1930
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Electrocardiogram

ddde

Holter moniter

Jeff Holter
1947

ol a

Figure. Jeff Holter with his original 38-kg
radio-electrocardiograph recording d evice
in 1947.
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The MALAYSIAN Scene

® Commonest cause of deaths this Century—
Cardiovascular / Cerebrovascular

® Commonest NON InfectiousDiseases HPTN
[43% above 30 years] & DM [ 16.2%)]

® Controlof HPTN 26 % DM ~ 10%
I 9

2 Pattern

Glucometer

Basic ECG Concepts
Nednesday, September 12, 2018 Dato-Wira Dr L R Chandran
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Usefulness of ECGs

@ Best to Diagnose Myocardial Infarctions /Ischaemia

@ Best to Diagnose RHYTHM disturbances — also
Brady & Tachy ARRHYTHMIAs

@ Reasonably Useful for Chamber Enlargements-
Atria, Ventricles

@ NOT useful for Heart Failure / PUMP problems

Basic ECG Concepts
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Usefulness of ECGs

@) INDEPENDENT of ‘OPERATOR’
@ EASILY available almost ANYWHERE

@ Result canbe
REPEATED

REPRODUCIBLE
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BLOOD -Circulation

Conduction
System
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SA node 60—-100 BPM
Atrial cells 55-60 BPM
AV node 45-50 BPM
His bundle 40—-45 BPM
Bundle branch 40—-45 BPM
Purkinje cells 35—40 BPM
Myocardial cells 30-35 BPM

Approx.
45-50 BPM

40-45 BPM
/

Heart RATE:- 60 /min

afEAtpg -3600 / hour
> OWN’ =~ 80,000 / 24 hours
S fntrinsic’ In a 70 year old man
- CONDUCTION speeds =>»Has beaten 2 BILLION times
=>» [ non-stop ]
Basics of AMI Dato-Wira Prof Dr L
R Chandran
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SA node 60—-100 BPM
Atrial cells 55-60 BPM
AV node 45-50 BPM
His bundle 40—-45 BPM
Bundle branch 40—-45 BPM
Purkinje cells 35—40 BPM
Myocardial cells 30-35 BPM

Approx.
45—-50 BPM

40-45 BPM
/

Conducting System
of the

HEART 4 \
> OWN’ 35%40\BRM
- ‘intrinsic’ N\
- CONDUCTION speeds

The Man who Knew Infinity

Basic ECG Concepts
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ANV Node

ONL Y carmminmicatic

betvween atria & ventricles;

a GATEKHKEEPER Tfor electrical impulses
Wednesday, September Dato Wira Dr L R Chandran Hospital Alor Star
12,2018
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PLUS TOLL
PLAZA”

controls

How many
vehicles

“Go Through”
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. “‘ -, .
The AV Node

Is the

“PLUS TOLL”

Speed
controller

of the
HEART

Basic ECG Concepts

f5

CONTROLs how many
impulses
GO THROUGH
To VENTRICLES

AV node.

‘m

1
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Wilhelm HIS |
1831 - 1904

Internodal
pathways

The BUNDL
of

Bundle of His.
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Electrical

lmpulses

arise from

The
B of HIS

(cardiac \
Impulses = l Eo Purkinje
‘Heart Beat’) i

B Basic ECG Concepts
------ ; S Dato-Wira Dr L R Chandran
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Basic ECG Concepts

a) HIGH Atrial
/Junctional

b) LOW Atrial
c) AV Nodal
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Electrical
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SIMILARLY

Figure 3-7:
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The CONCEPT of an ECG Impulse |
Beat ]

Forevery Beat,
ASK

1) WHERE is the current STARTING from ?

2) In WHICH direction is it Travelling ?
3) WHERE does it TERMINATE [ END | ?

X\é%%nﬁﬁg&gt gpiember 12, BBsiciEECoa0eRtDtS Dato-Wira Dr L R Chandra2n®
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ECG changes associated with angina

Here are some classic ECG changes involving the T wave and ST segment that you may see when monitoring a patient
with angina.

Peaked T wave Flattened T wave T-wave inversion ST-segment ST-segment
depression with depression without
T-wave inversion T-wave inversion

AN | ] | HERLN
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Normal

Peaked T wave

Degrees of ST minutes - hours

sepment elevation

0 wave formation = hours - days
and loss of R wave “Loss of R wave”

= “Q” wave

inversi days
T wave inversion —s\—f———\—,—

14 August 2021 T R Basic ECG Concepts



[Bse3mp |FEESRSSRSSENIBEERS ( Frptebrctirqrp ittt rttretes roi Taratbe u ‘LI ti
B R R 1‘. R AR R R I sabbibrdaben s 0390» .f R 'R ahesdb e ;A 'j
pedrrpestsd bodeasrdeitadieg e L R R e e I B t4-+444 . . -
R e e S S IR B R R W B e ad ‘e - . .
t : * : ‘v *: e TIreTe A': s : g ™ e
et ey prgreritreiattes rfretee 1 ISS8S S 0822080 L-v b et red grfrreee k -1[;
Fadbrbiey poqiasdbisdanged f S t4-4p444 1144 b ho s SR R R RS X . e
bt b etetd . N SERE R R e btabres b it etee v et bt ee > o
;oi.. e | Ioﬂoo *+ 144 : :‘ . gozc LRl 15’ I: - ‘J ;.. IJQ r } “.
LY 2 ;.q; ISEERNS| Lawu BRI SHEFESREN o‘ I SERE urw S e {& »T:i
[ . = - .
ve . .o : :
it + bbb ;: 3 4 =1 ' FEEEeT - 2 3 54 81 <
SRRIAFORN badddii by ML S Rl R e T R N R SRERN 24 i Mq§.11 .
leszans NEENN - : ) o T >y . 3 TTreT e
:o;;t;'. » ;c 'oQ; v': ;v ;‘ ’ L . J. . ] l 3 : IQ tv 'vv. A.-.'v'v 'r;
[SORET Y o PRPP TIPS dpdd Hlesdss 'L‘ Podidideatiedinipen + :k AL b m. o |
~ [ Himinute after onset (i afteronset| ARk ey il 2
[GARSAARRNRASRANRRAAERANARN IRARANIBONANAERANRRN NS LIl IBRASRDRERARINAR) k]
rerr | +:: \ 4 Ty 14 ) 4 ) 4 3 *
) AR amas o v v ; - v -
'r:‘ 4 bt f 4 En M"} nt SOSERSEINIFRRAE RERRNE Bt E . R tt’ {m 4 uj»n Py
R RSN T “hbde IRRNEE s ‘-Mq “+ ?- p .o SEREE 2 PENY IRETE} |
Seseasueres isgrnessastassi : bessetbushus : sege
Ftt s tHHH 1 Ht P R e rrffetet +
sas T u saae :
+44 188 28 R &Y 117 4 $ » - |8 + 1
e .o' R - -I‘ - .o d“bY b d et vas - -
'(’; . IER L& rh MN L A hn" 144 XQ Oit un jo o 1 p Ry R R RS
4 ) 34 W er RRSARSALES 580886441 TH{ e vey .
- - - YT - Ty ) )
S8 8 8847 42 b34 e 19 e el ] l' bd oo AERRERY R R
- el . .- - ™ I -
29 ¥ IRTEY L) baddobie Lnn' + p-r rhee b '
II cebbedt h‘t-t “ pee -vzl setbdpedbia b Lt; d-d l . . 't« X
Basics of AMI Dato-Wira Prof Dr L R Chandran

sic ECG Concepts




Myocardial
Damage
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IECG Indicators

Infarction

Myocardial
ISCHEMIA -2
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o Myocardial

| Depressed

ST INJURY -3
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Ischemia

ST segment

————————————— L |

.......

ST segment

......................

£ R
Myocardia

Infarction -4

1 1
Ischemia

Injury ---

Infarction
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1 7 } Normal Regular Rhythm

with Narrow QRS
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REGULAR NORMAL RHYTHM

A regular cardiac rhythm at a rate of 60 to 100 beats per minute

Is considered to be a normal rhythm.

14 August 2021 Basic ECG Concepts Dato-Wira Dr L R Chandran



IREGULAR NORMAL RHYTHM |

A regular cardiac rhythm at a rate of 60 to 100 beats per minute
Is considered to be a normal rhythm.

If the QRS complexes during such a rhythm are narrow, it
iIndicates normal intraventricular conduction and that the
pacemaker is supraventricular in location. The pacemaker may
be the S-A node, in the atrial myocardium or at the A-V junction.
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IREGULAR NORMAL RHYTHM |

A regular cardiac rhythm at a rate of 60 to 100 beats per minute
Is considered to be a normal rhythm.

If the QRS complexes during such a rhythm are narrow, it
Indicates normal intraventricular conduction and that the
pacemaker is supraventricular in location. The pacemaker may
be the S-A node, in the atrial myocardium or at the A-V junction.

Let us examine the specific arrhythmias that are associated
with these features.
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REGULAR NORMAL RHYTHM
A regular cardiac rhythm at a rate of 60 to 100 beats per minute
is considered to be a normal rhythm.

If the QRS complexes during such a rhythm are narrow, it
indicates normal intraventricular conduction and that the

pacemaker is supraventricular in location. The pacemaker may
be the S-A node, in the atrial myocardium or at the A-V junction.

Let us examine the specific arrhythmias that are associated
with these features.

NORMAL SINUS RHYTHM

The occurrence of sinus node discharge at a rate of 60 to 100 NORMAL Sinus RHYTHM
beats/min constitutes a normal sinus rhythm. Rhythm= REGULAR

The rhythm is regular, the P wave and QRS complex are normal 1= = 60 -100 beats / min
in morphology and they are related to each other with a 1:1

calefiershib, ‘P’ to ‘QRS’ Relationship =1:1

V2

N
v
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NORMAL SINUS RHYTHM

NORMAL SINUS RHYTHM The occurrence of sinus node discharge at a rate of 60 to 100

beats/min constitutes a normal sinus rhythm.

The rhythm is regular, the P wave and QRS complex are normal

v 1 “: there iS a Ewave before every QBS in morphology and they are related to each other with a 1:1

relationship.

_complex,
v' 2 An upright P.wave in Lead 1l and
v' 3 biphasic (up and down) P_wave in lead Y1. —see next slide

.

NORMAL Sinus RHYTHM '
Rhythm= REGULAR

Rate =60 -100 beats/ min
‘P’ to ‘QRS’ Relationship =1:1
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Sinus P Wave

NORMAL SINUS RHYTHM
1 If there is a P wave before every QRS complex,

2 An upright P wave in lead Il and biphasic (up and down) P wave in lead V1.

oo

\
\I‘

*“‘\N
4?' 'Q,*ﬁ

v g

> ’

[
i
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Sinus P Wave

NORMAL SINUS RHYTHM

1 If there is a P wave before every QRS complex,
2 An upright P wave in lead |l and biphasic (up and down) P wave in lead V1.

Ectopic P Wave

| ' e
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Electrical

Quadrant method

This chart will help you quickly determine the direction of a patient’s electrical axis. Just
ohserve the deflections of the ARS complexes in leads | and a¥r. Then check the chart
to determine whether the patient’s axis is normal or has a left, right, or extreme axis

deviation.

Extreme axis Left axis
deviation deviation

Right axis
deviation

Dato-Wira Dr L R Chandran
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Ectopic atrial rhythms [ including
v atrial tachycardia,
v" multifocal atrial tachycardia and

v" junctional rhythms ]
all have P waves = that are not of sinus-node ORIGIN

ECTOPIC atrial rhythms occur= when a site outside of the sinus node, but within the atria,
[ and = faster than the sinus node. ]

Sinus P Wave

14 August 2021 Basic ECG Concepts 40



P wave would not have its normal sinus appearance
— that is, NOT upright in lead Il and NOT biphasic in V1.

However, it would have a different SHAPE depending on exactly where it
originates.

This is referred to as an “ectopic atrial rhnythm” or “ectopic P wave.”
Sinus P Wave

14 August 2021 Basic ECG Concepts Dato-Wira Dr L R Chandran



normal ("sinus") beats

1

sinus node doesn't fire leading
to a period of asystole (sick

-wave has different shape indicatin
sinus syndrome) o l g i

it did not originate in the sinus node,
but somewhere in the atria.
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INUSP NON Sinus P

S

P

Basic ECG Concepts

NON Sinus

Premature Atrial Beat

Atrial Escape Beats
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Premature atrial complexes arise from somewhere in the atrium.

PR Interval of
~ the PAC canbe
normal, shortened,
or prolonged
e

| ~ Rhythmlis — P’ waves maybeuprightor -

. dependson | Irregulardue  Inverted, will appear different
underlying to premature than those of the
rhythm beat : underlying rhythm

QRS complex
of the PAC is
normal
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Premature atrial complexes arise from somewhere in the atrium.

Rhythm Is P’ waves may be upright or

P'R Interval of
QRS complex
of the PAC is tho BAG can ho g
normal, shoriened,
or prolonged

| Irregular due _ Inverted, will appear different
to premature than those of the
beat underlying rhythm
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Identifying premature atrial contractions

This rhythm strip illustrates premature atrial contraction (PAC). Look for these distinguishing characteristics.

* Rhythm: Irregular * PR interval:0.20 second e QT interval:0.32 second
e Rate: 90 beats/minute * QRS complex:0.08 second e Other: Noncompensatory pause
e Pwave: Abnormal with PAC; e Twave: Abnormal with some em- (first PAC)
some lost in previous T wave bedded P waves
: Premature and
( THE Miyguiri 1§ \ ( abnormally shaped P The baseline

irregular when a PAC |
occurs.

\ +
\
R
560 B 80 C4v"_}\:?
e | .

-

waves occur. rhythm is regular.
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Premature Atrial Complexes

Nomal  PAC Nomal PAC
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Premature Atrial Complexes

Normal PAC Normal Normal PAC Normal Nomal PAC
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Premature Atrial Complexes

Normal PAC Normal PAC Normal PAC Normal PAC

WM /\_J\PLN_ Bigeminal

Normal PAC Normal Normal PAC Normal Normal PAC

T I T

Normal Normal PAC

1L
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In muitiocal mirial tachycardia he pacemaker siie shifts between he SA node, atria, andior the AY Junction,

VIUIIVVAIVDAA G

L
' |
' | H ¢
] ! .
i "

'
)
'
’
'
'

-]
e

-

B

X
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Altrial Rhvthiims

1 Atrial
fibrillating
impulses

2 Chaotic
signals
pass
through
AV node

3 Rapid
ventricular
impulses

Electrical impulses that originate from
the atrium (not from the SA node).
14 August 2021 Basic ECG Concepts Dato-Wira Dr L R Chandran



Identifying atrial flutter

This rhythm strip illustrates atrial flutter. Look for these distinguishing characteristics.

e Rhythm: Atrial—regular; e Pwave:Classic saw-toothed e Twave: Unidentifiable
ventricular—irreqular appearance e AT interval: Unidentifiable
e Rate: Atrial—280 beats/minute; e PR interval: Unmeasurable e Other:None
ventricular—60 beats/minute e QRS complex:0.08 second

/'
Classic, saw-toothed The ventricular rate is less
flutter waves occur. than the atrial rate.
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Atrial fibrillation

Atrial fibrillation > absence of P waves and
an irregular ventricular response.

When several ectopic sites in the atria fire impulses, depolarization
can’t spread in an organized manner

Small sections of the atria are activated individually, which
results in the atrial muscle quivering instead of contracting.

On an ECG, you’ll see uneven baseline f waves rather than clearly
distinguishable P waves.

14 August 2021 Basic ECG Concepts Dato-Wira Dr L R Chandran



» Rhythm: Irregularly irregular » Pwave: Absent; replaced by fine » T wave:Indiscernible

» Rate: Atrial—indiscernible; fibrillatory waves * QT interval: Unmeasurable
ventricular—130 beats/minute * PR interval: Indiscernible » Other: None
» ORS complex:0.08 second

/The sinus P wave is replaced by N\

S The rhythm is irregularly
K erratic fibrillatory waves. irreqular.

B

1 : 158 i
4 - 2
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That fabulous filter
The AV node protects the ventricles from the 400 to 600 erratic

atrial impulses that occur each minute
by acting as a filter and blocking some of the impulses.
The atrial rate is almost indiscernible but is usually greater than

400 beats/minute.
The ventricular rate usually varies from 100 to 150 beats/minute but can be lower.
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That fabulous filter
The AV node protects the ventricles from the 400 to 600 erratic atrial
impulses that occur each minute

by acting as a filter and blocking some of the impulses.

The atrial rate is almost indiscernible but is usually greater than 400
beats/minute.
The ventricular rate usually varies from 100 to 150 beats/minute but can be lower.

When the ventricular response rate is below 100, atrial fibrillation is considered controlled.
When it exceeds 100, the rhythm is considered uncontrolled.

Atrial fibrillation is called coarse if the f waves are pronounced

and fine if they aren’t clear f waves

you may find that the radial pulse rate is slower than the apical rate.

That’s because, unlike the stronger contractions,

the weaker contractions of the heart don’t produce a palpable peripheral pu

14 August 2021 Basic ECG Concepts Dato-Wira Dr L R Chandran



PVC
Premature Ventricular
Contraction
or
Ventricular Ectopic

QRS
Wide
T opposite direction of R
wave
Often
premature
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Premature Ventricular
Complexes (PVCs)

Early ectopic beats that interrupt the normal rhythm

Premature ventricular complexes arise from somewhere in the venticle(s) Originate from an irritable focus in the ventricular
conduction system or muscle tissue

Rate Rhythm Is
depends on irregular due
underlying ~— to premature
rhythm beat

P waves are not visible QRS complexes seen -
with PVCs as they are ~ with PVCs are wide
hidden in QRS complexes and bizarre in
appearance, have T
waves in opposite
direction of R wave

14 August 2021 Basic ECG Concepts Dato-Wira Dr L R Chandran



Premature Ventricular
Complexes (PVCs)

Early ectopic beats that interrupt the normal rhythm

Originate from an irritable focus in the ventricular
conduction system or muscle tissue

ventricular arise from in the venticle(s)

.................................................

1 i I ; R i
{ |
| | FEEE } i Jeit EH
SER3 T  FSE31 §R3ED 3 I T Tl
B 33052 { | { B | |‘

P waves are notvisible =~ QRS complexes seen ~  pp hterval is B
with PVCs as theyare  — With PVCs are wide absent copanioon | inogtarde | Pmes o rolvable — ORScarpletetsem pnniralls |
hidden in QRS complexes and bizarre in ur:g;rm'ng “ 1o g W hicden in GRS comolexes 1l | ap;::r:&":;cﬂ i i
appearance, have T bt s
waves in opposite

direction of R wave
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Premature Ventricular
Complexes

PVCs that look the same are called uniform (unifocal})

PVCs that look different from each other are called
multiform (multifocal)

| \-,,.
B erssaae el

| { I |
i |
, |
\/ ’
, ,

| Vultifocal EEEEEEE
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Bigeminal PVCs

Normal Normal Normal

WW

Premature Ventricular
Complexes

Trigeminal PVCs

LY

Quadrigeminal PVCs
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Complexes
Two PVCs in a row are called a couplet and
iIndicate extremely irritable ventricles

| | | |
| \ | |
| | |

| ! !

|
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Ventricular Dysrhythmias

« Premature
ventricular
complex (PVC)

CRS QRS T QRS QRS CRS
Premature ventricular complexes arlse from somewhere in the ventricies

QRS
Premature ventricular complexes arise from somewhere in the ventricies B3
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Premature

ventricular QRS T ORE ‘ORS
complex (PVC) Premature ventricular complexes arise from somewhere in the ventricles

Ventricular
escape
complexes or
rhythm
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QRS QRS T QRS QRS QRS
Premature ventricular complexes arlsse from somewhere in the ventricies

Premature

ventricular

complex (PVC) QRS

Ventricular “ r \‘ “
escape

com plexes or dioventricular rhythm arises from a single focus in the ventricles

rhythm
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Ventricular Dysrhythmias

Premature
ventricular
com plex (PVC) QRS T QRS QRS QRS

Ve ntri CU I a r Premature ventricular complexes arise from somewhere in the ventricies

escape
complexes or
rhythm

Ventricular
tachycardia

Ventricular
fibrillation

Asystole

Idioventricular thythm arises from a single focus in the ventricles

Accelerated Idioventricular rhythm arises from a single focus in the veniricles

WA

Ventricular tachycardia arises from a single focus in the ventricies
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Ventricular Dysrhythmias

/pTv

QRS QRS T QRS QRS QRS
Premature ventricular complexes arise from somewhere In the ventricles

~ "

Kioventricular thythm arises from a single focus in the venticies

QRS QRS i QRS QRS QRS
Premature ventricular complexes arlse from somewhere In the ventricies

« Premature
ventricular
complex (PVC)

» Ventricular
escape
complexes or
rhythm

 Ventricular Accelerated Idioventricular rhythm arises from & single focus in the ventricles

e A

Asystole

Accelerated idioventricular rhythm arises from a single focus in the veniricles

QRS

WM

Ventricular tachycardia arises from a single focus in the ventricies

"

Idioventricular rhythm arises from a single focus in the ventricles

Ventricular tachycardia arises from a single focus in the ventrices
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=% Identifying PVCs

This rhythm strip illustrates premature ventricular contraction (PVC) on beats 1, 6, and 11. Look for these distinguishing

characteristics.
/ Premature QRS \

complex appears wide
and bizarre.

The rhythm is irregular.

e Rhythm: Irreqular * PRinterval:0.12 second in under- * Twave: Normal; opposite direc-
» Rate: 120 beats/minute lying rhythm tion from QRS complex with PVC
» P wave: Absent with PVC, but * QRS complex: Early with bizarre » QT interval:0.28 second with
present with other QRS complexes configuration and duration of underlying rhythm
0.14 second in PVC; 0.08 second in  Other: Compensatory pause after
underlying rhythm PVC
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R-on-T phenomenon

In R-on-T phenomenon, the PVC occurs so early that it falls on the T wave of the pre-
ceding beat (see highlighted area). Because the cells haven't fully repolarized, ventricu-
lar tachycardia or ventricular fibrillation can result.

Ventricular TACHYCARDIA
—>Very often becomes
—>Ventricular FIBRILLATION
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Premature Ventricular
Complexes

» PVCs occurring on or near the previous T wave (R-on-T
PVCs) may precipitate ventricular tachycardia or

{ { i } i i i i i { { i { i i i i i i } i i i i

fibrillation 71:;;;::;::::::':
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VE FALLS on PRECEDING “T” wave
“R-on-T”
BEiEE s ER BIR En s
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Finding the P wave

When the pacemaker lires in the atrioveniricular junclion, the impulss
may reach the atrig or the ventricles first. Therefore, the inverted

P wave and the following ORS complex won't have a consistent rela-
tionship. These riythm strips show the various positions the P wave can
take in junctional rhythms.

Atria first

If the atria are depolarized
first, the P wave will occur
befare the ORS complex

Inverted FPwave
bofore (RS complox

Ventricles first

I the ventricles are depa-
larized first, the ORS com-
plex will come before the

P wave.
Irwertod P yeave
before ORS complex

Simultancous

If the ventricles and atria
are depolarized simultane-
ously, the P wave will be

hidden in the QRS complex.
Inverted Pweve hidden
in QRS complex

Junctional mimic

Atrial arrhathmias are sometimes mistaken for juncrional arrhyth-
Iias because inpulses are generalied so Low in Lhe adria thal thoy

canse retrograde depolarization and inverted P waves. Looking at
Lhe PR inberyval will belp vou delermine whelher an aerbyUhoogs is

afrial or junctional.

An arvhythrnia wilh an inveried Powave belore e QRS com-
plex and a normal PR interval (0012 to (.20 second) originated in
the alria, An archylhmia with 3 PR inlerval less than 012 second
originated in the AV junction,

Basic ECG Concepts

Atria first

If the atria are depalanzed
first, the P wave will occur
before the QRS complex.

Ventricles first

If the ventricles are depa-
larized first, the ORS com-
plex will come before the
P wave,

Simultaneous

If the ventricles and atria
are depolarized simultane-
ously, the Pwave will be

hidilen in Ihe GRS complex.

lnverted P waye
bofore ORS comploex

Invertod P
belare OAE complex

Imverted Pwave hidden
in QRS complex
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The ventricular rate
is 150 to 250 beats/minute.

The QRS complexes are wide, with
phasic variation that seems to twist
around the baseline.

“Torsades de Pointes” = pronounced
“ TORSA de PUA” the ‘turning of the Points’
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The absence of electrical activity in the
ventricles results in a nearly flat line.

14 August 2021 Basic ECG Concepts Dato-Wira Dr L R Chandran



/ The ventricular rate
is 150 to 250 beats/minute.

The QRS complexes are wide, with
Qwasic variation that seems to twist

around the baseline.

The absence of electrical activity in the\
ventricles results in a nearly flat line.

Ly
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4
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SEafseRn e sl

Sinus bradycardia occurs on an ECG when there is a normal upright P

wave in lead Il — sinus P wave — preceding every QRS complex with a
ventricular rate of less than 60 beats per minute.
Causes:-

AV blocking medications (beta-blockers, nondihydropyridine calcium channel blockers,
digoxin)

Heightened vagal tone (i.e. well-trained athlete)
Hypothyroidism

Obstructive sleep apnea

Sick sinus syndrome

Hypoglycemia

Hypothermia
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Sinus tachycardia 2

a normal upright P wave in lead Il preceding every QRS complex,
—current is coming from the sinus node [and not elsewhere in the atria,]
with an atrial rate of greater than 100 beats per minute.

The ventricular rate (look at the QRS complex rate)
is usually also greater than 100 bpm

because, in most cases, the P wave conducts through the atrioventricular node to the ventricles to
produce a QRS complex in a 1:1 fashion.
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Tachycardia

Bradycardia
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Causes of sinus tachycardia

Exercise

Anemia

Dehydration or shock
Fever/sepsis/infection
Hypoxia

Chronic pulmonary disease

Decompensated congestive heart failure
Medications/stimulants
Hyperthyroidism

Pheochromocytoma

Pulmonary embolus
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Ectopic atrial rhythms
[ including atrial tachycardia, multifocal atrial tachycardia and junctional rhythms ]

all have P waves that are not of sinus ORIGIN

ECTOPIC atrial rhythms occur=> when a site outside of the sinus node, but within
the atria, [ and = faster than the sinus node. ]

P wave would not have its normal sinus appearance — that is, upright in lead Il
and biphasic in V1.

However, it would have a different SHAPE depending on exactly where it
originates.

This is referred to as an “ectopic atrial rhythm” or “ectopic Pwave.”
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