ECG

Interpretation




ECG definition.
Leads presentation.

Electrical conduction.

How to read an ECG paper.

Cardiac dysrhythmias.




- EGG definition.

- Leads presentation.

- Electrical conduction.

- Howtoread an EGG paper.
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Three Basic Laws of Electrocardiography

Depolarization wave

— o= Positive complex

Lead |

+
=3 \/  Negative complex

Biphasic complex




Waves

QRS

Isoelectric

Baseline
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It represents ventricular

i . QRS Duration
depolarization.

. Alnal \,'r,-r.'r‘r'.:n.a' Ventncular
Normal QRS durathIl Depolansation Depolansation Repclanisation
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Waves

jSe

SA node generates impulse;
~4== atrial excitation begins

Impulse delayed Impulse passes to heart apex;

atAV node | ventricular excitation begins

Ventricular
excitation

e A A

complete

T wave:
ventricular
repolarization

P wave: Atrial

depolarization

QRS complex: ventricular
depolarization




The ECG Paper

* Horizontally

— One small box - 0.04 s _T
— One large box - 0.20 s

* Vertically
— One large box - 0.5 mV J

/ |<— 0.2 sec —>|
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e Caliber.
* Rhythm.
* Rate.

e AXIS.

e Waves.




It should be <10
mm otherwise |

you have to

repeat the "
ECG. — 1 |




* LEDA II: Positive P wave preceding each
QRS.

* VI1: Biphasic P wave.
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* Normal sinus rate: (60-100).
* Tachycardia: >100.
* Bradycardia: <60.




* 300/No. of large squares R-R.

* 1500/No. of small squares R-R.
* No. of (R) waves in the stripx6.
* 300>»>150 >»»75 »»60 »»35




Start if possible on a beat whose QRS (usually R wave) is on the
border of a large square

Count Large squares

(0.2 seconds each)

This tracing example shows a rate of 100 bpm



Rate determination for irreqular rhythm

For irregular rhythm (such as atrial fibrillation), the method shown on the last slide
may be inaccurate. Use this alternate method.

Start as before by finding a QRS that lands on the border of a large square (*).
Then count 30 large squares (= 0.2 X 30 = 6 seconds). Add up all beats (QRSSs)
that land within the interval (not counting that first beat (*) and multiple by 10.
This equals the number of beats per minute.



Normal axis.
Right axis deviation.
Left axis deviation.

Extreme axis deviation.

aVF
INFERIOR LEADS

+90°

LAD LESIONS

Combinations of the followir
SEPTAL MI
STE:V1-2

ANTERIOR MI
STE:V3,Va
LAD occlusion

LATERAL MI
STE: V5, V6, |, avL
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Left Axis Deviation
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The P Wave

a

‘Normally from sinus node
‘Upright in |, 1l, aVF, V4-V6

‘Monophasic (except V1)

‘Normal ranges:
0 < 0.12 sec wide
0 < 2.5 mm tall |




> Measure from
beginning of P wave to
onset of QRS. Usually
measure in Lead Il

- Measure the longest
PR interval in the limb
CELS

> Normal range 0.12-

0.20 seconds

» <0.12 = Accelerated conduction
> > (0.2 = Heart block




Tall P waves in leads Il, Il and aVF =2.5 mm
(P pulmonale)




aVL
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P wave in lead | =0.11 second. Terminal nega-
tivity of P wave in lead Vy =1 mm* (P mitrale)
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Q-T interval

QRS interval







Q-T interval

QRS interval




> T waves may be
normally inverted in
aVR (almost always),
lll (frequently), and V1
(sometimes).

> T waves are “tall” if
their height is:

> > 50% QRS height

> > 85mm in limb lead

> > 10 mm in precordial
lead
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> Causes:
Normal
Bradycardia

» CAD )
Hypertension p 5
Hypokalemia _MQ ; |
Hypercalcemia |
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Realty check

'RHYTHM STR]P 11 ‘
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» Constant PR prolongation without drop beat.

* Mobitzl: Progressive PR prolongation + drop
beat.

* Mobits2: Constant PR prolongation + drop beat.

» Complete dissociation between P and QRS.
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* Mobitz (I):

- Mobitz (ID):
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Third Degree Heart Block

THIRD DEGREE (COMFLETE) AV BLOCK
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60 yrs old man with dilated CHF presented with nausea&vomating
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ECG 20. 62-year-old male with history of treated
atrial fibrillation and recent weakness:
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ECG 38. 87-year-old female with dizziness:
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ECG V-6




ECG V-15
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ECG V-22




ECG V-26




ECG V-27
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ECG VI







Definition

Mechanisms of tachyarrhythmia's
Differential diagnosis

Common examples

Approach to diagnosis




What are NCT?

Fast cardiac rhythms ( >100bpm)
QRS duration <120ms ( less than 2.5 small squares).
Originate from the atria or AV junction

If aberrant conduction is present ,the QRS will be long even
though the arrhythmia originates above the AV junction.




SA

AV node

His bundle

Bundle branches




MECHANISMS OF
TACHYARRHYTHMIA'S




meenamsm

1) Accelerated automaticity

2) Triggered activity

3) Reentry




Automatic foci

SA

AV node

His bundle

Bundle branches




Reentry

* Most common mechanism ( around 90%)

* 3 prerequisites to develop reentry:
1. Available circuit
2. Daifference in the refractory periods of the 2 limbs in the circuit

3. Slow enough conduction somewhere 1n the circuit
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Mechanisms...why know
them?

* Each mechanism may have unique features on the surface ECG.
Example: - Automaticity arrhythmias start & stop gradually.
- Reentry starts & stops abruptly

* |Impacts management







Sinus tachycardia

SA nodal reentry tachycardia

Atrial tachycardia /PAT/MAT

Atrial flutter

Atrial fibrillation

AVNRT ( AV nodal reentrant tachycardia)
AVRT ( AV reentrant tachycardia)
Junctional tachycardia




TACHYCARDIA [ AVUNRT]




*

 Most common SVT ( AF/Aflutter excluded).
* Imitiated by a PAC
* Reentry at the level of the AV node

* P waves are seen either immediately following the QRS
or buried within it.

* Ventricular rate can reach 280 bpm




Atrium

~ Slow  Fast
pathway pathway
AV
node
His
Purkinje
A B c
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AUNRT

Slow-fast verity 1s the most common, but the reverse could
happen 1.e. fast-slow

Slow-fast 1s mostly 1n adults
Triggered by a PAC
On ECQG, a retrograde P wave ( short RP) manifest as :

=Ran V|
- Pseudo S 1n inferior leads ( ILIII, AVF)

- 2/3 of cases no P wave seen
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e 2nd most common SVT

* Involves reentry between the atrium and ventricle with use of the
AV node as the antegrade, slow pathway and an accessory AV
connection as the retrograde, fast pathway.

* Also known as “Orthodromic reciprocating tachycardia”

AVRT




= conduction occurs in an
antegrade fashion down the AV node.

= conduction occurs 1n a
retrograde fashion up the AV node.

Terminology In use




AV Reentrant Tachycardia

PAGK
Attfa

} PAC

Ventricles t
Ventricles o

PAC = pre@atpremtrinke atrial
complexqnpiex (beat)



ustainment ot Orthodromic
AV Reciprocating Tachycardia

—
Atria Rate 150-250

beats per min
1 AP
AVN

{ t ‘
Ventricles P P !
Retrograde P’s fall

in the ST segment
with fixed, short RP



Sinus
beat

Hybrid
QRS shape

'--.~

" Negative T"

Fusion activation
of the ventricles




. ——
Atrial tachycardia

* Most common long RP tachycardia

e Rate 150-250 bpm

* An AV nodal independent tachycardia
* Can be associated with variable block
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* Reentrant rhythm of the 1

* Typical atrial rate 1s 300b;

P waves have a characteri




Atrial Flutter
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e gtrlal F‘utter




Atrial Fibrillation

Focal firing Chaotic, rapid
i atrial rate at
multiple 400-600

wavelets beats per min




Atrial Fibrillation: Characteristic
“Irregularly Irregular” Ventricular
Response
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* Rapid, undulating baseline (best seen in V1)
 Most impulses block in AV node — Erratic conduction







Is 1t a tachycardia?

Is it narrow or wide complex?

What 1s the shape/axis of the P wave?

What 1s the relationship of the P wave to the QRS?




* Morphology of the p wave can aid in 1dentifying the
origin

* Look at leads II and V1 , 1f upright in II, and biphasic in
V1, then 1t’s likely from the SN or near to it.

* If negative 1n I, and upright in V1 then it likely 1s from
elsewhere (LA)

Shape/axis of the P wave
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3 situations could be described:
1. P just precedes the QRS ( )
2. P occurs simultaneously or immediately follows the

QRS ( )
3. No relation between P and QRS ( AV dissociation)




Short RP
M/\ T
Long RP
LA_\’/L_/ \ S




Irregular Regular

A Fib Long
A Flutter RP
MAT

ST
SNRT
AT
Atypical

AVNRT
Atypical
AVRT




B
T0 GLASSIFY (NCT)




* AV nodal dependant NCT
( AVNRT, AVRT)

* AV nodal independent NCT
( AT, Flutter, ST)




* Vagotonic Maneuvers

* (Carotid sinus massage

* Valsalva maneuver (bearing down)

* Facial ice pack (“diving reflex;” for kids)
* Adenosine (6-12 mg 1.V))

 If SVT “breaks,” a reentrant mechanism involving the AV
node 1s likely

e If atrial rate unchanged, but ventricular rate slows (#P’s
> #QRS’s), SVT is atrial in origin




* SVT termination
* AV nodal reentrant tachycardia
* AV reentrant tachycardia
* No SVT termination (despite maximal attempts)
* Sinus tachycardia
 Atnal flutter or fibrillation

* Most atrial tachycardias (a minority are “adenosine-
sensitive’)




AVNRT / AVRT

-

“—r ad v

3

e

—

D Spa—

4.y

-

R S —

-




Aam o o o — - _—
-q b i H 1 .MH RS vww%okvﬂt $ Wﬁ%
R ‘- L vHTQT ﬂ*ir.vJ H
' 5 T
by H 3 1 } ” t . “ ” M H“ ”v EEnatt B - ~ +
‘.
E1E232 3ERER 1553 =asan
4H —41 Mo..«fﬂ&l +—+1 b -~ 444
o L3 4 ﬂ + 4+ - trr e+ 44 _ ==
- 1 14 ] b ¢+t 444444 —~+
N ! 4vo¢*4! 1 1 W [ r Y
BARG B BB e U 1 1 T
. e — ~ .
e 4 '} i.,tvilYV7¢. a ™ tf?ﬁ. H
' ‘ - b B s St "
“« 111 17 ﬁ”MAvAv v* SESREERENE 1
P8 . : ' . b+ 4+ 4+ 540409 . 4
SE84 & rti ittt 111 i
o a o ‘ et - *
5 P - o.wr M w;flvlﬂuvt 4 EE i
s R P o )W . 1 ﬂ.t + ; ‘
P % ' ; ! [
] T e | a8} - + LLvAoﬁ -
11 .S 1 +
’ ' + ™ 11
[ ] +t4vr * + ++ M e v 4+
*~.v Y.h »Y?4 - 4 uTAYH -~ 1
1 { "
R REE 3 4 2 B rr - g sEEsE s H i
b 4 ‘- - ».o+ +++ t
~ e ey @ B = S N Ee )
: C N O T
? g Ml? .ﬂm.‘lw 11 -+ 4 [ﬁiTlo
nad o 8 1 i S b+ ++ + 4+ 4+ 4 4
e v +4+44+4 — 1 T
| h § + a , - -—
| 4 4+ 4+ 444+ :40
2 r 3 ﬁ 1
t + 4.3 5 ~ -+ 4 - U b+ vervL AYw t 1
t 44444 L+ +—+ r 1
: : , -4
= -
— 4 .:*ATAI»TWI - + +
+* . — - ' ] ' ‘
. v'r..-AYLTMIO > + s m S T _"*+%
1 N EEE R . 1t . L 4 H
L« + 44 + + 4+ 4+ W . ML
- - - +
F afuns sun e = —
1 L1 ' - -
-4 0.&71 4 S + 4 © = I
b+ - ++ 4 R 1T Hof
o ' T b+ S b+ ‘ [
it
.v.».*. ..ﬁw M + 44 = 1 ++
— + :
.41..,.ﬂ H&vo .+ + d 1 —t 44 1
¥ X .‘H _r?r 44 4 ° 11 ;T.T. fr
38 25 2 2 2 ~— > 4 - ) L
R o ‘b owa, - 4 t ++ 4+ 4
LR L Ll O
>ttt T )
3 . 1 M;vlf - - 4 vArY 1 L”. +
.T?ﬁ . - + r 1 1
B RdgP" r h ) e
,vArIWY ﬁ »VVAI ) | L
ﬁ «‘..74 vTM T 1 1 A ' YA%#Y -
| BEEE) A + + 4 44 4 )
TI 3 + 4+ ,+Lv AU¢.0Lv.vA
3 voAHQ&lerrf jvuL o+ . 1 T 1
£ G 11 ! 11 |8E 88 1
s ' .
1 1 d 44 - - +
. .HH* L_ tr -+ . -+ WTA+ T 11
1 B N R e s va,vvool.H 6§ - H.wiv.
TR SR Nv - b 111 1 PAAv.
~1*o' - A;—v 4444 1 T T T 1 )
L 4 . - - "
g 8 ssssas gessssgeetey: oo
' 2 L o T 1 neu! ! *.,VA 1 L
A1 11 G § } b+ 4+ + 4+ A:ML*I
- ' ' ] T »%,vHLT¢
R e e o B + H+11 Ty 11 1 J 111




o o

GO T | NE SN,

i;..?w; P S, B a!‘
: i i A
LAl ![!..W!




|

{

t

|
R e RN AN

1

Y TS WS T

{1

e

B D B
t




e e A

e e e et

ERS s s W
e 771§

R LT S S e o
k3

i £ £

3.

i £
,}}T%§¥§Ll
! :

3

U e

AR

e e £

JEES AEHES MG W 1 ECU I BT SO fm

L o e e

5 KR0S S BE-L5: SB N

i G S - S

i 3 He

10

sl L W D




HES
S . .

s e . ! e, oo o e o o 3

1

T S e

i
4

4

4

i
H

B A S

o

B s St Han s &

B EE an s =




et

m_
<
S
=
S
=
3




Ventricular Tachycardia

* Impulse is generated by the ventricle below bundle of
His.

* ECG findings:

1) Wide QRS complex with absent P wave.
2) HR > 100 BPM (REGULAR)
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* The ventricles fire an early impulse which
causes the heart to beat earlier causing
irregularity in the heart rhythm. ST

Iinterpolated PWVOC
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Torsade De point

ECG findings:
1) Polymorphic wide complex (ventricular) tachycardia.
2) Looks like if QRSs are twisted around the 1soelectric

line.

Torsades de Pointes
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 ECG findings:
Rapid, erratic electrical impulses.
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