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Normal Electrical Conduction
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QT interval
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Interpreting a rhythm strip

* Rate — how fast?
e Rhythm —regular or irregular?
* PRinterval
—normal 120 -200 milli-seconds
* QRS width
—Normal <120 msec
—Is it narrow or broad?
—Are there Q waves present?
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Interpreting a rhythm strip

T Waves
— Are there peaked T waves?
— Are the T waves

¢ Normal?
* Inverted?

ST segments
— Is there ST elevation or depression?

QT interval
U waves
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QT = <%R-R interval
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U waves

<1-2mm or 25% of the height of the T wave.

Prominent U waves commonly found with:
Bradycardia
Severe hypokalaemia




Prominent U wave - Hypokalaemia

K+=1.9mmol
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Prominent U waves
Hypocalcaemia ¢ Digoxin
Hypomagnesaemia * Phenothiazines
Hypothermia (thioridazine)
Raised intracranial  Class la antiarrhythmics
pressure (quini-dine,.
Left ventricular procainamide)
hypertrophy * Class Ill antiarrhythmics
Hypertrophic (sotalol, amiodarone)
cardiomyopathy
-
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Normal Sinus Rhythm (NSR)

PR
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Sinus Tachycardia
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Sinus Bradycardia
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Ventricular Tachycardia (VT)
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Ventricular Fibrillation (VF)
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Asystole
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Normal Electrical Conduction
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Left Bundle
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Right Bundle
Branch

19

Gross Anatomy of the Heart anterior view
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Circumflex

21



Think Ask LEarn

23
R
Elevation = Infarction
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Q Wave = ~ ST-segment
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Old Infarction
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Depression = Ischaemia
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Inverted T wave = Ischaemia
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An ECG showing the normal P QR ST waves An ECG showing an inverted T-wave
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De Winter T wave

V3

* STEMI equivalent — Activate reperfusion pathway
* Chest leads
* 2% Anterior Ml

— Usually younger males, high cholesterol

>

27



poting n ST——
and llusiration for clinical action
‘A Rogional STE with | STE 21 mm at h Jpoint In o Activate
feciprocal ST configuous leads n ol leads e rammns st || epertusion
other han

L
e S| -t i
Zpmnmeatyen

B Highlateral M| STELoVL V2 “Activale
SOl (411, aVF) e reperfusion
Subfle STE VS, V6 and reciprocal |
changes in aVF may beseen. | I ]

- Posterior MI Precordiol S1D 205 mm VI3 Actvate

ropertusion
pothway

supplomentary.

onfimn with postorio ea
b porenorian®  |1ead piacement

(V189) with findings of STE:
05 mm in women and men
240 yoors
+ 21 mm in men <40 yeors

Aushalian ciinical guideline for diagnosing
and managing acute coronary syndromes
205

“Activato

M chestlead (VIRVR), but supplementary. reperfusion
perliculary V4R, lead placement
STE 21 mm in men <30 years
€ Do Winter “Fpoint depression wil “Activate
Twaves Up-sloping ST segments and fal. teperfusion
prominont, symmtic T waves n pothway
precordiol leads, wih STE 205
mm) in GVR and an absence of
STE n precordial leads.
¥ Modified Any of the following: “Activate
Sgamossaciena |\ Concordontste s mmin ropertusion
pothway

(888 orpaced leads with posiive QRS complex
hythem) B Concordant STo 21 mm V13
1 mmin one o more
leads of the point which i
proportionally discordant o fhe

\¢

Think Ask LEarn

28

56 YEAR OLD MALE WITH CHEST PAIN & VOMITING FOR 90 MINUTES
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f4 YEAR OLD FEMALE WITH 30 MINUTES OF CHEST PAIN

RHYTHM STRIP: ||
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VERY EARLY ACUTE INFERIOR MYOCARDIAL INFARCTION ] s
-

30

10



Think Ask LEarn

60 YEAR OLD MALE WITH CHEST PAIN. BP 80/50. JVP +4CM
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Gross Anatomy of the Heart anterior view
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60 YEAR OLD MALE WITH CHEST PAIN. BP 80/50. JVP +4CM

(ACUTE RIGHT VENTRICULAR INFARCTION | \>3
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ACUTE_INFERIOR MYOCARDIAL INFARCTION -
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36 YEAR OLD MALE WITH 40 MINUTES OF CRUSHING CHEST PAIN
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67 YEAR OLD FEMALE WITH 3 HOURS OF CHEST PAIN
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78 YEAR OLD FEMALE WITH CHEST PAIN AND COLLAPSE. BP 60/40
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[ACUTE POSTERTOR MYQCARDTAL INFARCTION ]

i

\¢

37

47 YEAR OLD MALE DURING EXERCISE STRESS TEST
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42 YEAR OLD MALE WITH CHEST PAIN
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Atrioventricular block
* First Degree Block
* Second Degree Mobitz type 1 (Wenckebach)
* Second Degree Mobitz type 2

* Third Degree Block (CHB)

14

Think Ask LEarn

40
Normal Electrical Conduction
Sinus Node Atrioventricular
Left Bundle
Branch
Right Bundle
Branch -
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73 YEAR OLD WITH DIABETES
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1st Degree Block
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* Normal

* Treatment
— ‘Depends’

—0.12 -0.20sec (120-200ms)

15t Degree Block

— Usually asymptomatic — AV nodal delay
— Caution cardiac drugs, Ml esp anterior infarct
— Rarely may lead to 3™ Degree

14
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(48 YEAR OLD MALE WITH 2 DAYS OF CHEST PAIN
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Short, Long, Longer, Drop
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(48 YEAR OLD MALE WITH 2 DAYS OF CHEST PAIN

2" Degree Block Mobitz Type 1

* Treatment
— ‘Depends’
— Mostly asymptomatic, well tolerated rhythm
— Caution cardiac drugs, Ml
— Rarely may lead to 3" Degree

\¢
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[54 YEAR OLD MALE WITH POOR EXERCISE TOLERANCE

!UJr’W\JHJ\’uwwV\JL/\—/‘/\WL\ ~/‘—’/ | L’J»/‘-'J

| f

. ' \/ 1 ‘
f u\Jrﬁw ﬂ/J\/\/L«—AqW JJ\M [J\Jr""/‘,/\ \/‘,/\,J,’
I A\ if Ii if
m f h ( f V Y b
i /WP/\, B 157N EE DO BT wr B Gy el AN

| | |
\ .‘,_,‘r,\\_,r\/—«u-’-«wx‘\,\/ﬂ‘,__wwuv\/-«»—»‘w' NW\MLWWM

\M/LVJ Ly_,/ M‘//w/ ‘// «/u,/ AL
A
F )

Think Ask LEarn

49

3:1 Block Atrial rate 140, Vent rate 40
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2" Degree Block Mobitz Type 2

* Treatment
— Often symptomatic
— At risk of cardiac standstill

— May need pacing — chemical or electrical
— Needs high care admission — usually CCU
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84 YEAR OLD MAN PRESENTING WITH COLLAPSE

RHYTHM STRIP: 1|
25 mvsec; 1 cm/mV
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3rd Degree — Complete Heart Block

* Atrial contraction is normal but no beats are
conducted to the ventricles, i.e. there is
complete AV dissociation

* When the AV block occurs in the lower parts
of the His-Purkinje system the ventricular
escape complexes have wide QRS morphology

S
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84 YEAR OLD MAN PRESENTING WITH COLLAPSE
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Treatment of 3rd Degree AV block

* Atropine
* |soprenaline
— Bolus or infusion
— Lives in fridge
— Beta receptor stimulation

— Similar to adrenaline but more cardiac rate
specific
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[65 YEAR OLD LADY WITH PALPITATIONS

LJULMAwLMmqulﬂMp'ﬁrﬂwMﬂwwﬂﬂ
LA ot

[ATRIAL FIBRILLATION WITH RAPID VENTRICULAR RESPONSE -
i B T

‘ | srEiiEriaEse

mﬁmmwmwwwww

e
! I T

Narrow Complex %

Fast No P Wave Irregular

57

19



Think Ask LEarn

Most common
sustained
Arrhythmia

Steadily Rising severe life
over last 20 years® '

70 YEAR OLD LADY WITH A STROKE
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Not Fast No P Wave Irregular Narrow Complex
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55 YEAR OLD MAN WITH HYPERTENSION |
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6 YEAR OLD MAN WITH PALPITATIONS
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Postural modification to the standard Valsalva manoeuvre
for emergency treatment of supraventricular tachycardias
(REVERT): a randomised controlled trial

Andrew s Gagg, Paul Ewings, Andrew Barton, Trudie Lobban, Mark Dayer, Jane Vickery,

euben, Clifford M
half of the REVERT tria

Vol 386 October 31, 2015
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What did they do?

* 433 pts across 10 UK ED’s
e Standard Valsalva vs Modified Valsalva
manoeuvre

— 40 mm Hg pressure, 15 sec standardised strain
was used in both groups
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Figure 3. The Modified Valsalva Maneuver
From: medmastery.com/magazine/modified-valsalva-
maneuver-video-review
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REVERT SVT Video
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Fast Then A Long Pause
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16 YEAR OLD BOY WITH FAINTS
1

TION 1 ]

1
[WOL FF-PARKINSON-WHITE SYNDROME: VENTRICULAR PRE-EXCITA]
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Bundle of Kent

TECG

E7iE Short PR interval

| Delta Wave

\LL Wide QRS
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Unusual conductive tissue
Allows bypass of AV node
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11 YEAR OLD MALE WITH BOUTS OF BREATHL

o L

LLJMMQMJML@;J: .

Think Ask LEarn

70

16 YEAR OLD WITH RECURRENT FAINTS
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AF with WPW

Atrial fibrillation can occur in up to 20% of
patients with WPW.

e Atrial flutter can occur in up to 7% of patients
with WPW.

* Rapid ventricular rates may result in
degeneration to VT or VF

* Defibrillation is the key to unstable patients
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Take Home Message

Structured Approach to interpretation
* |dentification of

— Myocardial Infarction
— AV blocks

— Supraventricular rhythms

* Practice, Practice, Practice
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