ECG Basics - AECG right-sided chest leads
Right Ventricular Wall Infarction

Right-sided ECG lead placement
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Figure 1- The Right-sided correci positioning ol ECG leads
Always double check your lead placement to confirmed
your in the correct anatomical spaces.
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Figure 2 - Correct labeling ol the Right-sided ECE

A nnn;nlnln setol I'ﬁlllll-EHﬁll leads is obtained by nlanlnﬁ
leads V1-6 in a mirror-image position on the right side of the
chest [see Fig-1diagram].

It may be simpler to leave V1 and V2 in their usual positions and
just transfer leads V3-6 to the right side of the chest [i.e. V3R o
VGR].

‘The most useful lead is V4R
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Management of Arrhythmias

Sinus tachycardia [} sympathelc tone)

| | § Atrialtachycardia

Atrial flutter A h Sl sl el B
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Atrial Fibrillation (muitiple r&-amnﬂ |
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Bradycardia Ventricular TEB!!HHI’!IIE [lﬂi_n'll"ﬂ]
[conductor block and A i W ol .
! parasympathetic tone) |§

1 Ventricular Fibrillation (re-entry)
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(" Treatment is decided based on the underlying reason for the arrhythmia. A brie! guite below.)

Myocardial Class I drugs:

Probiem

(re-entry)

Class Il drugs:

Arrhythmia
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Nodal nrnnla!n Class Il drugs:
| sympathelic  s—

Class W drugs:

& 10 GHassil) ¢ agents. The problem arises from he iz
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Ventricular Tachycardia (VT) Signs

I 'H'ary hruar:l nnmplexas {HEDmsJ y | i

(" Signs of Ventricular Tachycardia | = = e “‘l
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\‘“ acts upon the ventricular chambers it is called a ventricular fusion beat. Fusion beat

| [Jnsephsnn s sign — Hutchlng near the nadir of the

| Brugada's sign - Is the distance from the onset of the /L]

" Afusion beat - Dressler beat occurs when sinus and ventricular electrical )
impulses coincides at the same time to produce a hybrid complex/beat. If __L i

s B

" A capture beat occurs from the production of a ventricular complex by
a supraventricular source in the cardiac cycle after atrioventricular _],JL_
{Mr‘] dissociation, for the atria to regain control of the ventricles.

S-wave. (" Josephson's sign ) /L

Positive concordance ('Negative concordance )
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QRS complex to the nadir of the S-wave is >100ms.
L ( ngatlassngn)

i
Extreme axis deviation ("northwesl axis") — QRS is positive in aVR and negalive in % * a':"F

fgmnﬂe of typical REEBor |
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( Introduction To Heart Blocks )

Which type of AV block is it?
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(‘1arge block method for heart rate calculation )
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*The QT shortens al faster rates and lenthens a Slower rates
+The corrected OT interval (Tc) estimates the QT nterval at a heart rate of 60 bam, this allows
comparison of QT values over time at ifferent heart rates and improves detection o arrhythmias.

"Abnormally long and short QT intervals have been shown to be associated with an
risk for life-threatening ventricular arrhythmia and sudden cardiac death.
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( Posterior Wall Myocardial Infarction |

oy ~
Posterior Wall ECG Lead Placement
__ ( Posterior ECG lead placement i ir|:|.,l:,,5it,ﬂ,.im. Ml is suggestive h;
the following changes in
'.1.3.1.;!..1 v‘!‘va:
= 7 *Horizontal ST depression

2 % i “Tall, broad R waves (»30ms)
t 5'3 *Upright T waves
§NE A *Dominant R wave (R/S ratio
£ 2% f” inV2 y
QOO0

V1-V3 Should remain un-::hange-:l
from standard 12-lead ECG
\ Figure 1 - Shows correcl positioning of poslerior leads ) _

Lofl posterior.  § Tip of the left Left paraspinal
F_:l:-tltl'l.lar';,r' line: midscapula: in the ] region: in the same
huIrTz c:-:i:f‘;:ne same horizonal horizonal
as VA-VE plane as V7-V8 plane as V4-V6
( VAbecomesV? ) ( WSbecomesU8 ) ( VGbhecomesVd )
r’ )

Please note that V6 is a good reference point for the horizontal placement of the

posterior electrobes V7-9.

If you don't have access lo to a 15 or 18 lead ECG machine, then leave V1-3 in their
normal position and use V4-6, these leads will then become V7-9.

| Figure 2 - Correct labeling nfﬁe Este._riar ECG
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"Mote that only 0.5 mm of ST elevation is required to make the diagnosis of posterior M)
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Brugada Syndrome

> _
First described by Spanish cardiologists the Brugada
brothers in 1992 by Dr.Eadm Brugada, Ramonand

e )

Josep Brugada. m— e 2 5

"rﬂmgada syndrome is an hereditary disease that is associated with high N
risk of sudden cardiac death. It is characterized by typical ECG

abnormalities: RBBB type ST segment elevation in the precordial leads
(V1-V3).

y

Brugada syndrome have been shown to be associated with mutations
in the SCNSA gene that encodes for a sodium ion channel in the cell

membranes of the muscle cells of the heart (the myocytes); this is
often referred to as a sodium channelopathy.

g
ECG pattern in Brugada syndrome. type 1 ST segment elevation, either

spontaneously present or induced with the sodium channel-blocker
challenge test, is considered diagnostic. Type 2 and 3 may lead to

suspicion, but the drug challenge is required for diagnosis.
"

Brugada syndrome has three different ECG patlerns:
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merts crdena. 1hit b equivalent
B i N5 chegres betd angle.
Coved type STE . Saddie - back type STE
ﬁm1hu:wnﬂlm$?ﬂﬂmaﬂ Type 2 has a saddle-back pattern with T:I’Fﬂ-"ﬂﬂﬂﬁﬂflmﬂ{trﬂ“h-?'
with al least 2 mm (0.2 mV) J-point i least 2 mm J-point clovation and ot or o saddie-back (kype 2 ike) paliern,
elevation and a gradually descending least 1 mm 5T elevation with a positive with less than 2 mm J-point elevation
ST segmaent followed by a negatrve or biphasic T-wove. Type 2 pottarn and less than 1 mm ST olevation. Type
T-wvave. | can occasionally be seenin healthy | 3 pattern ks not rare in healthy
0 __\Mbjols. B sen i
Shows Brugada Type 1 __ - i
Brugada Tyne 1 (Coved 5T segment sievation)
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Accelerated Junctional Rhythm




Premature Junctional Complex (PJ()

R 7w -

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




Atrial Bigeminy

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



Complete heart block with ventricular escape rhythm
changing to ventricular standstill rhythm

Emme . _ -4 H

Z25mm/sce 10mm/mV
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Normal Sinus Rhythm

LN PNV A PSS

Heart Rate: 60-100 bpm

Hnimwer |Ummmy

Rhiythm  Repular PWave Before QRS
PR interval 0.12-0.20s QRS <0.12

Sinus Arrhythmia

Heart Rate: 60-100 bpm . jicariat

Rhythm  Irreguiar P Wave Before QRS
PR interval 012-0.20s QRS <0.12

Sinus Bradycardia

£\ [PNERR [PASSS 12NE8S

Heart Rate: <60 bpm Mmimiee |lmmmy

Rhythm  Regular  pwave Before QRS
PR Imerval 0.12-0.20s QRS <0.12

Sinoatrial Exit Block

|| [eson] |

Pause is multipie of 2 R-R Intervals

Heart Rate: 60-100 bpm  2Smmisec 10mm/mY

Rhythm  Irregular P Wave Belore QRS
PRinterval 0.12-020s RS <0.12

© Jason Winter 2017 - @ ECG Educator

Sinus Tachycardia

bbb

Heart Rate: >100 bpm
Hpmhee 10mm'mY

Ahythm  Regular  FWave Before ORS
PR imerval 0.12-0.20s QRS <0.12

Sinus Pause

e

Pause Is NOT multipie ol 2 R-R Intervals

Heart Rate; 60-100 bpm 1Smmiee 10mavmy

Ahyihm  lrregular PWave Belore QRS
PR imerval 0.12-0.20s GRS <0.12
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Atrial Fibrillation

JLJWL\—*LML\JP

Heart Rate: Atria 350 - 650 bpm
Ventricles: Slow to rapid s s

Rhwthm:  wregular
PR interval wa

P Wave: Filiriltatory Waves
ORS: <0.12

Wondering Atrial Pacemaker

PSR PSR et e o

Heart Rate: 60 -100 bpm

Hmamyy IHmemm'
Rhythm: Irregutar
PRimerval: 012-020s
P Wave: 3 types o maee difinrest Paave
ORS <012

© lusan Winter 2017 - (0 £CG Eucator

Atrial Flutter T¥0es 2:1 3:1 &1 or greater ratio

(1) conduction is rare

Mﬁ%jhwwiw\w\ﬂ‘

Heart Rate: Atria 250 - 350 bpm
Ventricles: Slow or rapid Hmmae Hesind

Rhythm: Regular of variable
Pil interval wa

P Wave: fulter waves
ORS: <0.12

Multifocal Atrial Tachycardia (MAT)

LWL

Heart Rate: >100 bpm

Yoy limm'mh
Rhythm: Irreguiar
PR imerval:  Variahle
r m A Types or mbiy difereml P uave
URS: <012

Atrial Bigeminy

Sk 1A mmmt s

Heart Rate: N/A

pL AR LT

Rhythm: Irregular

PR interval: 012-0.20s8

P Wave: Premature or hidden
ORS: <0.12

Premature Atrigl Contraction (PAC)

it RS R

Heart Rate: N/A
jLR——r——

Rhythm: Irregutar

PR interval: 0.12-0.20s

P Wave: Premature (abnormall or hidden
ORS: <0.12

Supraventricular Tachyeardia (SVT)

A

Heart Rate: 150 -250 bpm
Emmn'ey |lmmat

Regular

Hm Nl shways pagiifie i

P Wave: Onen buried in (e T waves
ORS: <012

Wolfl-Parkinson White (WPW|

R3S SRat s toas

Heart Rate: Depends on rate of
underlying rhythm = esbe emns

Rhythm: Regular wio A-fib
PRinterval Shont <0.12

P Wave: Kormal uniess A-lh
ORS: >0.10 with delia wave
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Junctional Rhythm with so P-waves

£ BRES) SRS |SES (2aa:

Heart Rate: 40 - 60 bpm

A4 ec 1 Bmm'my

Rhythm:  Regular

PR interval: 0.12-0.20s

P Wave: Absent or after QRS
ORS: <010

Accelerated Junctional Rhythm

158 15511281 o8 %2 252

TSmmier 1Bmmm'my

Rhythm:  Regular

PR interval: 0.12-0.20s

PWave:  Absent hidden invorted or ater QRS
ORS: <010

Junctional Rhythm wiib retrograde P-waves

 REEH! SEEEEIECES

Hoart Rate: 40 - 60 BPM

IRmniv/sew | Wimmum

Riwihm: Regular
PRimterval: 0.12-0.20s

P Wave: Inverted belore QRS
ORS: <010

Junctional Tachveardia

Mot lwcdl st e binga wila P save

Hearl Rate:>100 BPM
Tmmare 1 Bmamy’
Rhythm:  Regular

PR interval: Not measurable
P Wave: Absent. higden, inveried or afer QRS
ORS: <010

© lason Winter 2017 - ZECG Educator

Junctional Escape Rhythm

f §8aga) Eesass aem:

Heart Rate: 40 - 60 BPM

Thmmimiey N0

Rhwthm:  Regular

PR imterval: 0.12-0.20s

P Wave: Ansent, hidden, inverted or after QRS
ORS: <0.10

Premature Junctional Complex (PJC)

S5/ PS2% SN2 IPquES Taa)

-
Weart Aate- 40 - GDBPM

ISmm i hmmimh

Rhwthm:  Regular with premature heats
PR interval: 0.12-0.20s

PWave:  Absest hidden, inverted er after (RS
ORs: <0.10




Ventricular Rhythms

1

-

Idioventricular Rhythm

e ek e

ﬂi‘l .‘h: n‘“ '. I Dilmmm

Rhythm:  Regular

PR interval: N/A

P Wave: Absent or not related
DRS: Wide =0.12, atypical

Ventricular Flutter

Transition stage betwedn VT and VF

AN

Heart Rale;: 250 -350DIM sumsec 10mnimy

Ahythm: Regular

PR Interval: Mot measurable

P Wave: Absent

QRS: >0.12 Sinusoldal wavelorms

Accelerated Idioventricular Rhythm

JIAAAAA,

Heart Bate- 40 -100 bpm Toammiee BmmAmy

Rhythm: Regular
PRinterval: N/A
P Wave: Rbsent or nol related
0RS: >f.12
Ventricular Tachveardia

Heart Rate: 1 bpm Smmiee | Dmmimy

Rhwthm:  Regular
PA Interval: Not measurable
P Wave: Dissociated atrial rate

ORS: Wide >0.12. atypical

© Jason Winter 2016 - The ECG Educator Page

Polymorphic Ventricular Tachycardia

YT aancelated with QT projongation b iorades de pobades (T8

b

Hear! Bale: ﬂl-!ﬁl m Ismmiser |0mmy

Rhythm: Irregular

PR interval: N/A

P Wave: Ansent

ORS: Wide bizarre appearance

Ventricular Fibrillation

W\/‘WW%W
Heart Rate: Indeterminate  :sooie 1ommn

Ahythim:  Chaotic ibriliatory activity

PR interval: N/A
PWave:  Abseml
ORS: Fitirillatory baseline
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NSR with isolated PVC

BA PSS aR S RS |

2Emmsec | nmm'y

FROM A SINGLE ECTOPIC FOCI
Ventricular Triplets (Salvo)

G leats or mese [xcling <30 cecosut (s cafied
eensunisinnd pmiricuier achyeadia | 25mmfsce 10mm/mVy

3 CONSECUTIVE PUCs IN A ROW
Ventricular Quadrigeminy

SNmmterr |ilmmmy

Multifocal PVCs

15 Jae sui St A RAE IS

2mmtser | mmomy

FROM MULTIPLE ECTOPIC FOCI
Ventricular Bigeminy

Jlﬂ Ir’fllﬁ' "\Lﬂl | s Jl—f
ITI |

i

Smmere IWhnmimy

EVERY OTHER BEAT IS A FVC

Ventricular Pentageminy

L] YT 1 | ¥ & T 1

ISmmaer |lmmomt

EVERY FIFTH BEAT IS A PVC
© lason Winter 2016 - The ECG Educator Page

NSR with Ventricular Couplets

Y ﬂ aR: o

y
vV
BEmmbae | Bmanimt’

TWO CONSECUTIVE PUCs
Ventricular Trigeminy
PVC PVC
2 |I|| [ 2 ||ll
‘ll. ”_J\kf;'\—L-’\_/f | S
1/ \J
: Mmmier |immimy
EVERY THIRD BEAT IS A PVC
Ventricular Hexageminy

Eeh Rt

TAmimeed | e Y

EVERY SINTH BEAT IS A PVC




First Degree AV Block

B3 DASRE [PNBNT DASAR |

pL T [T L

Rhythm: Regular

PR interval: Prolonged >0.20 sec
P Wave: Normal

ORS: <0.12

3rd Degree AV Block
F waves are nol relatod 1o the QRS complaxes

§ BEGEu!IIENE N Y SnNY S

2Emmeed 10mpmy

Rivwthm: Reguiar

PRinterval: None

P Wave: Normal does not relate io QRS
QRS: Normal or wide

Second Degree AV Block - Tvpe |
{aka Mobitz 1, Wenckebach):

P-B INTENVALS BECOME PROGRESSIVELY LONGER
UNTIL DNE F WAVE IS BLOCKED, AND A ORS IS DRDFPED.

B{BAGS [PNS EPRF . NESS

hmmieey D0 Y

Rhythm: Irregular

PR imerval:  Increasingly Prolonged
P Wave: Normal

DRS: <0.12

Complete Right Bundle Branch Block

Blag gy o egif Dppadlp g Bl el 1l olpisl spsmtin by oo pp e Basyate dive: el s o pglias
b g Pl Dl 1] By fe sl
B by sl i ey el W v el W | AL e el g

Rhythm: Regular

ORS: Wige >0.12

© Jason Winter 2017 - The ECG Educator Page

Second Degree AV Block - Mabitz Type 2
Common ratio 2:1, 3:1, or 4:1

B [PSH BASEREN SRS! QNS

Ifmmiery | @mmmh

Rhythim: Irregular

PR interval:  Normal (more P waves then QRS)
P Wave: Normal

ORS: Usually wide >0.10

Complete Left Bundle Branch Block

ALY -iiﬂ Vi
I 1:. — _““ - I ;r;i”l;“‘ .1....._1.1.;;..1 -
Rhythm: Regular

PR imterval:  Normal

P Wave: Normal
ORS: Wide >0.12




E sl e Bl Wk Wil v pmiriaules (Y 5 Vil Foesds mmrni

A complele st of right-sided leads is obtained by placing
Ieads V1-6 In a mirror-image pesition on the right side of the
chest (see Fig-1diagraml.

I may be simpler to leave V1 and V2 In their usual positions and
ﬁlﬂ“m-“r‘ﬂﬂlﬂmﬂlﬂi

Figare 1- The Right-sided corect postisning of 00 leas.
Always double check your lead placement to confirmed
your In the correct anatomical spaces.

"The most useful lead is VAR
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