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PR interval : 0.12-0.2 s (3-5/\ %%
QRS complex: 0.12 s (37\f%)
QT interval : 0.45 s
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Atrial flutter

Signal circulating
in atria

Right 7
atrium

Rhythm |
Atrial Flutter !

Left
atrium

] )
! !

Typical Flutter Reverse Typical Flutter
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clockwise or counLe[cIockwise!
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Rhythm
Atrial fibrillation !

Atrial Fibrillation
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Junctional rhythm

JUNCTIONAL RHYTHM

Impulses originate at AY node with retrograde and antegrade direction

Sinoatrial

(SA} Node

VJ

........
L

2 Vad

v

Atrioventricular
(AV) Node

« Sinus Bradycardia

« SLOW sinus rhythm

AN NN NN

« Junctional Rhythm

“P” wave is inverted or absent

Y N
Y

SAY

o)V

Fowiave 15 often inverted, may be under or after QRS complex
Heart rate is slow

SLOW ARRYHMIAS
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healthy heart

sinoatrial node
atrioventricular node

right atrium -
« P L
right ventricle \ dow , » A o
' | ‘ |' ‘I ..
| heart with AVNRT oD | — | ‘ l

BCCESSOTY.  wnapt x 0¥ s
pathway

IMAGE A

The electrical impulses in a normal heart, a heart with
atrioventricular nodal re-entrant tachycardia (AVNRT) and
a heart with atrioventricular re-entrant tachycardia (AVRT)

o uiN i

NODAL TACHYCARDLA

PHEMATU R
IMPULSE

PIEMATY RS
IMPULSE
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Normal heartbeat

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.
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Couness of Jason E Roedger, CCT, CRAT
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Courtesy of Jason E. Roediger, CCT, CRAT
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i ...é.-_ F-H. e .-PH-----PH:--:_ : ; PH-..-.PH .I-...-...-;...-.PH i
- 0.26 sac 10.26 sec - - 0.26 sec | - 10.26 sac: ! 1 0.26 sac 0.26 sec

- Rhythm: regular
Rate: (that of underlying rhythm)

PRI is > than .2 seconds
QRS: usually normal



A troventricotar

I

| Bioegl—

2° AV Block Mobitz 1 2° AV Block Mobitz I1
& / . / Suddenly dropped QRS

bundie of His,
or at bilateral
bundle branches,

N/ AV blockat > i o | i ; |
SCiiee, = " level of ‘ '
\
PR intervals Sudden dropped QRS
T i do not lengthen without prior

PR changes

l. i R B |*l'/ , 7[ . P waves are punctual and similar, unlike a
st S = non-conducted PAC which is EARLY'!
Successively longer P RIS untll one ‘QRS T Ventricular rhythm = irregular, atrial rhythm is regular
Rhythm (ventricular) is often irregular PRI normal or prolonged

Atrial rhythm is ~ regular, QRS is normal QRS: often abnormal

-l
-



3° AV Block

Atria and Ventricles are depolarizing independently
No association between atria & ventricles
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Atrial Fibrillationg
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Chambers
STT changes
Otners. QTC, nyperK, hypoCa...
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Right ventricular hypertrophy
(RVH)

Left atr|a| en\argement (LAE
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Chambers

v

;Comon electrocar]ibgraﬁﬁlé ctﬂ;ria for tﬁe diagnosig
of left ventricular hypertrophy (LVH)

Cornell voltage criteria

' SV3 + RaVL 2 2.0 mV (28 mm) in men
SV3 + RaVvl 2 2.8 mV (20 mm) in women
' (some variations use a lower cutoff value in men)

' Cornell product criteria
| | SV3 + RaVL (+8 in women) (a) x QRS duration 2 2,440 mm x ms_

il Sokolow-Lyon voltage criteria
| 5V1+RVS or RV6 2 3.5 mV (35 mm) (blor RaVL 2 1.1 mV (11 mm)
- ROMNINCEStes POTAT ScoTe SyStem POIRt SCoTe System

| (a score 2 5 is diagnostic of LVH, a score of 4 is "probable™ LVH)
 Voltage criteria (3 points):
i Any S or R in limb leads = 20 mm , SV1, SV2, RVS, or RV6 2 30 mm
ST-T wave changes of LVH (3 points, 1 point on digitalis)
Left atrial abnormality (3 points):Terminal component of the Pwave in V1 2 1 mm and 2 40 ms
' Left axis deviation (2 points):QRS axis of ~30 degrees or more negative
Prolonged QRS duration (1 point):
z 90 ms Delayed intrinsicoid deflection time (1 point): z 50 ms in V5 or V6
| (@) A modification of +6 instead of +8 in women may be more accurate and was used in the
Losartan Intervention for Endpoint Reduction in Hypertension (UFE) studyl0
(b) A cutoff value of 38 mm has also been used eg: in the LIFE study

e




_ VH .

Sokolow-Lyon voltage criteri%

Box 5.3 Sokolow-Lyon Voltage Criteria for LVH Diagnosis

® RI+SHI>2.5mV (25 mm)
RimaVL>1.2mV (12 mm)
RmaVF>2.0mV (20 mm)
S V1>24mV (24 mm) K .
Rm VS and V6 2.6 mV (26 mm)

RinV5S5orVé +SinV1>3.5mV (35 mm)

1 ——




| Chambers
LVH -Voltage cr|ter|

VV IV VV AV

C \AZA\ I II"\ /\\/D \1/| mMim

VVauUuayv o 11

)

R wave in AVL > 1T mm
R wave in AVF >20 mm

in i \/E Ar\/A <DL rmAra
N WaVE i vo OF vO >0 1t

R wave in V5 or V6 plus S wave in V1 >35 mm
Largest R wave + largest S wave in precordial leads > 45

V4

-
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Chambers
RVH

RIGHT VENTRICULAR
HYPERTROPHY

- Sokolow-Lyon Criteria:

Rin V1+Sin V5-V6 > 11 mm
Rin V1 >7mm

R:SinV1 >1

RAD > +90 degrees

e e

Additional Criteria:
QR in V1
S1 Q3 pattern
S1 S2 S3 pattern
p pulmonale
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Chambers

LAE

RA

40ms

* Normal P waves are rounde |
* It can be up to 2.5mm in le:

A

P notch > 40 ms

»
L

N

2mv

* Pwave > 120ms
* P terminal force>.04/sec

* P notch >40ms

~

-1 A

% Amyv

*, | LA potential stretched
TLout & down

* Usually unimodal with a sh
* Normally the inter peak disi}

* Biphasic P waves are seen
* Normal P terminal force is .




thambers&
LAE

Lead Il Lead V; P wave axis

> 1 small

box
Left Atrial L .
Enlargement
—> +30°
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.3mv

Chambers

RAE_|

Right atrial enlargement
Only voltage criteria

Tall P wave >2.5mm

Note : The width of RA potential

also increases but not visible
as it’s within LA deflection

Hence RAE do not widen P wave

www. drsvenkatesan.com
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| RAE

Right Atrial Enlargement

Vmm's [0mmmV  20Hz 005C 12SL 254 CID: 20 EIDS1SEDT: 00:07 19-MAR-2004 ORDER
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Complﬂ

PR Interval

QRS

QT Interval

N
—
=
@
BE
Q)
D)
@]

®

P 12 Min.eeeeee. 18 min........ 24 min....... .28 min
B Nommal Ea r-acute T Wave Hyper-acute T Wave
Normal ST Development Prominest
Segmart & of Promment T wave with
T Wave T wave Early ST
Segment
& Flevation
ST Segment Elevation “Giant” R Wave ST t Elevation
Progressive Segmem ST Segment
ST J :Tm Elevation
Elevation with PRSI
Contimmd with Formation
Prossinemt of Giant R Wave

Q Wave with Persistent

ST Segment Elevation

QWave Formation
with Persistert ST

Segrmet E kevation &
Inverted T Wave




STT change
- STEMI

VL . !

LCX or diagonal | | M

LCx or diagonal
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| “ e Pl

: : : : : : . :
. . i : :
RCA or LCK ' et : : : ‘ it : : 3
- s LAAAS AL A0 0 J - b
e 7% I K A g \ . ] ﬁ ) -
y -’ 3 - " P y . : . : : .
- — '. (__ '. - » ) - R - » - . A al : '. . | . » £ S8
1. 4 : A ) N o v 1T A~y ) e
- ) w— - » 4 i : : 5
! ~ 4 X 3244 aes staes MRL AEIE 11301
IRigiisidii sy Ll : . : S35Y | 35553
| i ! : ' ! ! :
. . ; : B . ] : .
!

iy mn/s i nm/ Y [m ¢ 15 i - 30 H;] IHFE70 & it7 38



i_STT changef

A aYdle
R - T AT T
VT T N Vel 7 &
| [
n | A I i
I A ~ ; I
: vl I /2 |1 s C
T h—— |
J | T AV A
y . i 12 ¥ e { \ ¥ 1 e
‘ b ﬁ \ kte
| | - l




STT change

STEMI

44 +
i
-
H
¢ 1
t 1
3
- 4
+ 1+
+4 %
181 !
. +
I8! !
4 !
‘o +
= ™
IR
{
1
:
:
!

TNy

i
!




STT change
STEMI |




Others




Potassiun]

Depressed ST Segment

Diphasic T Wave
Prominent U Wave

<2.5 mEqg/L

Normal J\A_N—

~6.0 mEqg/L _./\A_/\_’ Tall T wave
_A__/\_/\_ Long PR Interval
>7.5 mEqg/L Wide QRS Duration

Tall T Wave

Absent P Wave
=9.0 mEqQ/L —J\/\— Sinusoidal Wave



Hypocalcemia Normal Hypercalcemia
| | |
o=
e

: | ” : : =

QT 0.48 sec QT 0.36 sec QT 0.26 sec
QT 0.62 QT 04 QT~ 0.36



Ead

,Mag nesiu_rﬂ

Serum Mg * < 1.5mEq/L
o Lengthened QT

Q@ Broad & flattened T

Q@ often co-exist with hypokalemia

Serum Mg** > 2.5mEq/L
o Prolonged PR
o Lengthened QT

@ QRS > (0.172sec

31



HYPOTHERMIA
ECG findings:

v,
a.0sbom wave

b. Motion artifoct
c. Bradycardia

vy

d. Prolonged QT
interval

e. T Wawve Iinversion

i

EpoMedicine

Temperature [C']
Heart rate [beatt /rmin]
QRS intérval (rmdec)
QTe imterval [msec)

|I:I_>7|E>_othermia|

Adrmisseon

One Hour
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o
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