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é Automaticity foci

SA node highest rate of Automaticity 60 — 100/min

Level Inherent Rate Range

Atria 60 - 80/min.

AV Junction 40 - 60/yin.

Ventricles 20 - 40/min.

Pacing Rates
of Automaticity Foci

< < 0 *®
Atrial Junctional | Ventricular

Progressively slowgrl

Each automaticity foci has its own inherent rate of pacing.

https://biology.stackexchange.com/questions/27532/can-humans-live-without-their-right-atriu

Dubin, p 70

Normal Sinus Rhythm (NSR)

Supraventricular Rhythms

A. Normal SA node

sinus rhythm

Impulses originate
at SA node at

normal rate ¢ | | (I Tl ST
," Niﬁ:‘; I e s I t T W 1 LR
/?l / R All complexes evenly spaced; rate 60 to 100/minute
CCIBA-GEGY
— Marschall S. Runge & Magnus Ohman (2004)

Rate Rhythm P wave PR interval QRS
60 - 100 regular 1w QRS 0.12-0.20 (sec) 0.06-0.12
U

nnen (sec)
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1. Rhythm >> Sg8g R-R interval @daue, liaiiaue

Normal Sinus Rhythm

WM RegULar

Ledd il

} l ‘ ‘ Irregular
AL
25 mmisac 10 mmmy

2. Calculate heart rate >> 14 Sequence method, Six second method

Regular rhythms Irregular rhythms
: : B B S S

300 300+2 300+3 300+4 300+5 ﬂ A A ﬂ 4 A « ﬂ

AT e ) e M 0 o 1

i 2

6 seconds
Ry I QRS complex = 8
Speed: 25 mm/sec r— ;:;mxrlel: 8 X 1 0 = 80

80 beats per minute

3. Diagnose the P waves >> & P wave %38l QRS complex auumseoli dnwagaes P wave 1Ju P
wave 7117971 SA node 38lal WA P wave 1119 0.06-0.12 second g4 < 2.5 mV el iy EKG 1

vJu Sinus Binau
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4. Measure the P-R interval -> Calculate the time between the P wave and the beginning of the QRS
segment. A typical P-R interval is 0.12 to 0.20 seconds.

e

D o —~ g
-E' PR gRS ST

Segmant mples  Sagment

/7~ \

0.12- 0.2 sec: 5 taaudn

PR > 0.2 sec : Heart block
PR < 0.12 sec : WPW Syndrome

Measure the QRS complex->The normal duration of the QRS complex is 0.06 to 0.12 seconds. A
prolonged QRS complex could signify a bundle branch block. Bundle branch blocks may be

benign, but combined with other factors may indicate heart disease.

*QTc is prolonged if > 440ms in
men or > 460ms in women

*QTc > 500 ms (0.5 sec: 12.5 Faaidin)
is associated with an increased risk
of torsades de pointes : VT

SIOGLAAGLE ML

Check the T wave. ->upright and follow the QRS complex. Inverted T waves may indicate a lack

of oxygen to the heart, peaked T waves suggest hyperkalemia, flat T waves may indicate low

potassium, and a raised ST segment may suggest a heart attack.



W—J hY"J
PWave QRS Complex T Wave PWave QRS Complex T Wave
7. Note any ectopic beats -> PAC, PJC, PVC, Any ectopic beats should be counted to determine the

interval, shape, and whether they appear singularly or in groups.

Normal sinus rhytm

Atrial Ectopic Beat - Overdrive: Increased pump activity
- hyperpolarisation - suppression

Focus
Sinus Normat GRS
node P
1T
AV node
1 1 Secondy

Ventricular Ectopic Beat (Extrasystole)

2 Seconds

8.  Determine the origin -> look for these elements.

« Sinus: regular rhythm with 60-100 beats per minute; P waves upright, round, and occurring before

the QRS complex; normal P-R interval; normal QRS duration.

« Atria: Rhythm may or may not be regular; QRS segment is normal with abnormal P waves

(premature, flat, notched, peaked, inverted, or hidden).
« Junctional: Is the P wave junctional, inverted before, during or after the typical QRS complex.

« Ventricular: If the rhythm originates below the SA node, the QRS complex will be wide and unusual

with no P waves.

« Paced rhythm: Low voltage pacer spikes before the QRS should be reviewed.




9. Correctly identify the rhythm -> Measure the information from the ECG against the patient’s

symptoms and vital signs. This will give a much better understanding of how to begin treatment.

Sinus node arrhythmia

Sinus Tachycardia

C. Sinus i
tachycardia \ s

Impulses originate
at SA node at
rapid rate

L L

All complexes normal, evenly spaced; rate >100/minute

9anuiln : SA Node

Fnwauzedulniliil
> Heart rate : > 100 bpm
> Rhythm : Regular
> P wave : Before each QRS, identical
> PR interval (in seconds) : .12 to .20
> ORS (in seconds) : <.12

Sinus Bradycardia

B. Sinus
bradycardia %

Impulses originate
at SA node at
slow rate

e

All complexes normal, evenly spaced; rate <60/minute

Marschall S. Runge & Magnus Ohman (2004)



aALllA : SA Node
Fnwneadulaiiwiale
> Heart rate : < 60 bpm
> Rhythm : Regular
> P wave : Before each QRS, identical
> PR interval (in seconds) : .12 to .20

> QRS (in seconds) : <.12

Sinus arrhythmia

D. Sinus T ‘I

arrhythmia . 5 j:

Impulses originate h ek

at SA node at ! essfisedl sl B iaodl
varying rate 1331 1] : i 1

All complexes normal but rhythmically irregular, Longest PP
or RR interval exceeds shortest by 0.16 second or more

Marschall 5. Runge & Magnus Ohman (2004)
5 0

aALla : SA Node
Fnvagadulniila
> Heart rate : Usually 60-100 bpm
> Rhythm : Irregular
> P wave : Before each QRS, identical
> PR interval (in seconds) : .12 to .20

> QRS (in seconds) : <.12



“ pR pglugeund wilugiasuazdiae ssiuegtion 0.12 sec ¥

Sinus Arrest

Fnunugadulninila
> Heart rate : N/A
> Rhythm : Irregular
> P wave : Before each QRS, identical. New rhythm begins after a pause The P to P interval is disturbed
> PR interval (in seconds) : .12 to .20
> ORS (in seconds) : <.12

Atrial arrhythmia

Premature Atrial Contraction PAC

O\

\/ Marschall S. Runge & Magnus Ohman (2004)

AN : Atrium , v Atrium Jusinauiinung
Snwawedulniiile

> Heart rate : N/A

> Rhythm : Irregular

> P wave : Premature & abnormal or hidden



> PR interval (in seconds) : <.20
> QRS (in seconds) : <.12 Abnormal shape

Wandering Atrial Pacemaker

pacemaker

Impulses
originate from
varying points
in atria

Variation In
P wave contour, -
PR interval,

PP and thus
AR intervals

Lead ll

25mm/sec 10mm/my © Jasen Wintor 2016 - & ECG Educator

goanwlle : Ilfwilavyudsuadu viewndeuiilusening SA node uazganiinlniuen SA node (ectopic

pacemaker) Tu Atrium agwu =>
Fnunugadulniila
> Rhythm : Irregular HR < 100 bpm

o a o '

> P wave : 3UsWTuegiuganuiladnuyuguans1eiulinndl 3 P wave
> s28¥ P to P/R to R Luiwiiu

> PR interval svaglaiwiniu

Multifocal Atrial Tachycardia MAT

G. Multifocal
atrial
tachycardia (MAT)

Impulses originate
irregularly and
rapidly at different
points in atria

<
/?Nb .A‘-,:
A3 % ciea
o sassisas

P wave contours, PR intervals,
PP and thus RR intervals
all may vary

Lead |l

ZGmm/soc 10mm/my © lasen Winter 2076 - O ECG Educalor
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O rhythm Adnanlaidmangquuaslu atrium azwnudnuugall
a v 1 [ 1
> P wave fianwazianganesiuninnin 3 P wave
> fdwngliaiaus HR > 100 bpm
> 5% P to P/R to R lwiniu
> PR interval szezlaiviniu

Supraventricular Tachycardia

Lead Il
H H 4’5 1
2 HiH HE
s =1
il
8 H H
= EEEE IR H Hih
EAIAT AR AN :
: H S 5 £ 3
i F HHEH SERS IR88L 1
S N EHT SOE R HRERELY thaiisa
H e HefEEf R

s a w o a @ I % o
Wunazdrladuiindmaziinainsialaesuu 1@y 11970 SA node, AV node uag atrial sites
o &
MUY sinus tachycardia, atrial tachycardia, junctional tachycardia, un-control AF,
n ' a - o
uncontrol- atrial Flutter #ilsignsnsavsuanlduidnfe rhythm ozls ilesanialawdulasinlg

laiwiy atrial activity 38 P wave l@d18 393an31 SVT

il : ectopic focus wile Ventricle fidandulihosnuiegisiniga
Fnunugadulnilile

> Heart rate : 150-250 bpm Tug{lvgy

> Rhythm : Regular

> P wave : 819519 AnSunzuadliliiiu P wave d1uaaiiu P wave wandu Tu lead I, Il , aVF

Y o a

> PR interval (in seconds) : 18ns1iinsaliaunsada P-R interval 1o
> QRS complex : Un@ 1innumnas P wave

Atrial Tachycardia

.. i [

] gl T WM
| SIRFRETaRaAN B TAER
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Snwazedulnidila

> il P wave : #us98 QRS complex Juszorasinaue (Regular rhythm) HR > 100 bpm

> interval P wave in I, lll, aVF uag P wave upright in V1 wanaIn P wave ldlaiaannlwdfisnain sinus

node

> interval P wave ﬁﬁ PR interval > 0.12 sec wanainbuilnunain Atrial site

WHd" PR interval < 0.12 sec aztAnanlulfiafiunann Junctional site

> QRS complex : AU BnLIU BBB

Atrial Fibrillaion (AF)

=t iz S5F aEs - 2 e

i :
L

riuiln : Atium Ydeenseualii $rdannliaiaue
Snvagadulniile
> Heart rate : A ; 350-650 bpm , V ; slow to rapid
> Rhythm : Irregular
> P wave : Fibrillatory (fine to course)
> PR interval (in seconds) : N/A

> QRS (in seconds) : < .12



Atrial flutter

Variable block .

Rapid flutter (F) waves. Ventricular rate (QRS) regular or
irregular and slower (depending on degree of block)

e : Ectopic focus T atrium fidsaduluiiroanuned1wsansa
Fnunugadulninila

> Heart rate : A ; 220-430 bpm , V; < 300 bpm

> Rhythm : Regular or variable

> P wave : sawtoothed appearance

> PR interval (in seconds) : N/A

> QRS (in seconds) : < .12

Junctional Rhythm

K. Junctional
thythm

Impulses originate |
in AV node with
retrograde and
antegrade \
transmission Q

P wave, often inverted, may be buried in QRS or follow QRS.
Rate slow, QRS narrow

9AniaA : AV node %138 Bundle
Snvagadulniile

> Heart rate : 40-60 bpm

> Rhythm : Regular

> P wave : Inverted, absent or after QRS

> PR interval (in seconds) : < .12

> QRS (in seconds) : < .12



> Atrioventricular (AV) conduction block

First Degree AV block

D. Fixed but prolonged PR interval M
Flnn-doano AV block 2@ ,*
e Partial block ‘;..u..-
is ; 4 i
(\gl,l \‘ y h
2 ‘ |
\ 4 \ B e b { B T ;q
\ HESPRT -+ : HPRI s PREF T PR 1 CUPRI
026m 026 sec | 0. 11:110.26 sec''! 110,26 sec

P wave precedes each QRS complex but PR interval, although uniform,
Is >0.2 second (>5 small boxes)

Fnunugadulninila
> Heart rate : 60-100 bpm
> Rhythm : Unf RR interval Asfi
> P wave : Unieassly lead Il P wave 1wt QRS complex MN#7
> PR interval : 910813031 0.20 sec. fAusmasi
> QRS complex : ¥uU1R 0.06-0.12 sec.
Second degree AV block type | (Wenckebach)

E. Progressive lengthening of PR interval with intermittent dropped beats
SQeoM-dmo AV b|oek Mobtu | (Wenckebach)

- 4 Block
,\
\i@ ®

Good, rapid conduction Conduction Conduction still Conduction AV node recovers;
across crest of AV node; less good; less good, fails; PR normal again
normal PR interval PR longer PR still longer QRS dropped

$ethtt ':: $o4




Second degree AV block type Il

F. Sudden ¢ ~pped QRS without prior PR lengthening
Secona-degree AV block: Mobitz Il (non-Wenckebach)

AV block at I SR iam R a1, 1R AR 1O PR
level of $ht 1t 184 aRiast i Rl
bundle of His, PR intervals Sudden dropped QRS

or at bilateral
bundle branches,
or trifascicular

do not lengthen without prior
PR changes

Third degree AV block ( complete )

G. No rel onship between P waves and QRS QRS rate s/ , than ;' rate
Third-degree (complete) AV block

1. Impulses

originate at ‘
both SA node
(P waves) and \

below site of

i

{junctional rhythm)
conducting to
ventricles

Ama and ventricles dep d QRS
less frequent; regular at 40 lo sslmlnulc but normal in shape

2. Impulses
originate at SA
node (P waves)
and also below
site of block

in ventricles
{idioventricular
rhythm)

Atria and ventricles depolarize Ind . QRS
less frequent; regular at 20 to AOImlnule bul wlde and
abnormal in shape

Block

> Ventricular Rhythm

Premature Ventricular Contraction (PVC)

PREMATURE VENTRICULAR CONTRACTION

A single impulse ongingtes at nght ventriche

FE piglaas

"L _f\‘_ﬁb\u ra

Time interval betwean nomal R peaks is @ mulbiple of R-R interval

weniricular
pacemakar

nLlle : Ventricle Jufmnauimun
Snwawadulniioile

> Rhythm : Irregular rate

> P wave : linu P wave #39n1u1ad

> QRS Complex : 3faufmua 1319 > 0.12 sec JUslaidnan 81338nd1e fndn uag amplitude gendtund

QRS ST-T difiAnssiug iy QRS & Complete Compensatory pause



Idioventricular Rhythm

anuile : Ventricle
Fnuauzedulniiile
> Regularity : usually regular
> Rate : 20-40 bpm for idioventricular rhythm ; 40-100 bpm for accelerated ventricular rhythm
> P wave : may be present if sinus node is working, but not related to QRS complexes.
> PR interval : not measured, since P wave are unrelated to QRS.
> QRS complex : wide and bizarre , > 0.12 sec

Ventricular Tachycardia (VT)

r_\ Infarct

Slowed :
conduction in  {}. !
margin of e
Ischemic area 1%}
permits circular |
course of =t
impulse and

reentry with

|

— depolarization

__
e
B, |

A

.

Rapid, bizarre, wide QRS complexes

aAlla : Ventricular
Snvagadulniile
> Rhythm : Regular / Irregular
> Rate : 150-250 bpm
> P wave : ldfognu
> QRS Complex : M1milau PVC
> T wave : fifiAn19asaiudm QRS complex

Type Ventricular Tachycardia (VT) :



VT WUIMINSEEEIANNLAA 2 WUU A < 30 sec. 158n Non-sustained VT

> 30 sec. 1580 sustained VT

Ventricular Fibrillation
d. Ventricular fibrillation

Chaotic
ventricular
depolarnzation

ot Coarse fibrillation :

ariuiln : Ventricle ¥l Ventricle wudalsiasinaue laduszaiuiu viliiAa Low CO nwaigadulnihiinla
Fnwazedulniile

> Rhythm : dUauoai1u

> Rate : Washiavouasinseiiios sgrsldifusafeu wuldls

> Wave #1199 : llanusauenls

Asystole/Ventricular Standstill

No ventricular activity. No ventricular contraction.
Characteristics

1. Usually a straight line
2. May have atrial activity (P wave) but there is no ventricular response

3. Rhythm none






