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< Abnormal heart pulse formation

1. - Accelerated automaticity
2. - Triggered activity

< Abnormal heart pulse conduction

1. Reentry
2. Conduct block




Accelerated automaticity
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Triggered activity
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Atrium

Fast
Pathway

Slow
Pathway

His Bundle



Reentry

Normal

Reentry
Tachycardia
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Wandering pacemaker
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Identifying wandering pacemaker

This ECG strip shows wandering pacemaker — an atrial arrhythmia with a shifting impulse sze. Note the difference in P waves
caused by those imputse shifts.

The rythm & irregular. \

..................

........

The P waves change in
sppesance,

Using the 8-step method 1o interprat this strip, you'l find the followsag distnguishing charactenstics:
* Rbythm: atrial and ventricular thythms  « P wave: changes in size and shape; * QRS compiex: 008 second
are wregulor first P wove s mvacted, second &s up- * T wave: normal

* Rate: atnial and ventncular rates are nght * OT interval 0.44 second
5 beats/merute * PR interval vanies * Other: none.




Variable P-Wave Morphology
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Variable P-Wave Morphology
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MAT Multifocal atrial tachycardia
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MAT Multifocal atrial tachycardia

Lead |l

25mm/sec 10mm/mvy © Jason Winter 2016 - @ ECG Educator



MAT Multifocal atrial tachycardia
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PAC premature atrial contraction
S 3R (a9 palddl

Rate: Depends on rate of underlying rhythm

Rhythm: Irregular whenever a PAC occurs

P Waves: Present; in the PAC,may have a different shape

PR Interval: Varies in the PAC; motherwise normal (0.12—0.20 sec)
QRS: Normal (0.06—0.10 sec)




PAC premature atrial contraction
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PREMATURE ATRIAL CONTRACTION

Premature Atrial Beat
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PAC premature atrial contraction
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CLASS I: Sodium Channel Blocking Drugs

lengthen AP duration

Intermediate interaction with Na+ channels
Quinidine, Procainamide, Disopyramide
shorten AP duration

rapid interaction with Na+ channels
Lidocaine, Mexiletene, Tocainide, Phenytoin
no effect or minimal AP duration

slow interaction with Na+ channels
Flecainide, Propafenone, Moricizine



guinidine sulfate
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guinidine sulfate
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PAC premature atrial contraction

N/A Irregular Premature & <20 <12
abnormal or

hidden




PAC

oremature atrial contraction

HEALTH INT

999 WWW.RNCEUS.COM



Non-conducted PAC
PAC With Block

Non-conducted PAC
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Non-conducted PAC

PAC With Block
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PAC With Aberrancy
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Responsiveness of the bundle branches




PAC With Aberrancy
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The AV Delay

Direction of
Action Potential \

Transitional
Fibers




SUPRAVENTRICULAR
ARRHYTHMIAS

ATRIAL

AV JUNCTIONAL EXTRASYSTOLES SUPRAVENTRICULAR
SINUS NODE DISORDERS TACHYARRHYTHMIAS

WANDERING PACEMAKER

SUPRAVENTRICULAR
TACHYCARDIA

AT,AFL,AVJT
AVNRT,AVRT,NPJT,PJRT

ATRIAL FIBRILLATION
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A type of paroxysmal supraventricular tachycardia (PSVT), this arrhythmia features brief peri-
ods of tachycardia that alternate with periods of normal sinus rhythm. PAT starts and stops
suddenly as a result of rapid firing of an ectopic focus. It often follows frequent PACs, one of
which initiates the tachycardia.

The rate is 150 10 250
S ‘ beats/minute.
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""" Crhe arrhythmia comes on suddenly; \ CThe rhythm is reg:m oo :

in this case, from a PAC.

Interpretation

* Rhythm: reqular * P wave: abnormal, possibly  * QRS complex: can be aber-
* Rate: 150 to 250 beats/ hidden in previous T wave rantly conducted

minute * PR interval:identical for * Other: one P wave for each

each cycle QRS complex.
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Understanding carotid sinus massage

|
Carotid sinus massage may be used to stop paroxysmal atrial tachycardia. Massaging the carotid
sinus stimulates the vagus nerve, which then inhibits firing of the SA node and slows AV node
conduction. As a result, the SA node can resume its job as primary pacemaker. Risks of the pro-
cedure mclude decreased heart rate, vasodilation, ventricular arrhythmias, and cardiac standstill.

AT i ¥

Internal carond artery

External carotid artery

Vagus nerve

Carotid sinus




CLASS IV: CALCIUM CHANNEL BLOCKERS

® Blocks cardiac calcium currents
— slow conduction
— increase refractory period

*esp. in Ca++ dependent tissues (i.e. AV node)

® Verapamil, Diltiazem, Bepridil



. Verapamil 40 mg J"Qb‘)s
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4
VERAPAMIL! J"»“ t{.‘)Q

Injection, USP
10 mg (2.5 mg/mL)
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circulates in the right atrium

Right atrium



Atrial flutter
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Atrial Flutter with Variable AV Block
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CLASS I: Sodium Channel Blocking Drugs

lengthen AP duration

Intermediate interaction with Na+ channels
Quinidine, Procainamide, Disopyramide
shorten AP duration

rapid interaction with Na+ channels
Lidocaine, Mexiletene, Tocainide, Phenytoin
no effect or minimal AP duration

slow interaction with Na+ channels
Flecainide, Propafenone, Moricizine
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CLASS I: Sodium Channel Blocking Drugs

lengthen AP duration

Intermediate interaction with Na+ channels
Quinidine, Procainamide, Disopyramide
shorten AP duration

rapid interaction with Na+ channels
Lidocaine, Mexiletene, Tocainide, Phenytoin
no effect or minimal AP duration

slow interaction with Na+ channels
Flecainide, Propafenone, Moricizine



Mol 389 5
sl mrdwe JUIS 0018 3g8une Swol i S g 4

Ol 53 g ol (gl dlaio b (290 (o (2 M sl ol ol (3B g
SIS b ol sl BB el b s canl Sae a8 oy (60,8 ST
Sl plo b la Ji 50 b Congounno (il Dl g8 )il (b b g a2 g, 518
29y (0 )5 4 edad (9 (8 o

000000

Jo ol bl o Sialid! Jgiwbs Jab 53 ey <Ko y55 dilia] g asily tls
2565 (o5 )8 5 o0 ((gjalad (g o)
s

\

)

WHI?IIMNA.".’EDE

. 1
- =



ol (99

Sl 0aiS LS aay sl oyl oy thel 15 g0 B yunn 3yl

e o 5 3 )5 e 00 e g Voo Ly Jslome el (5089 B el
D95 pLil jlow gl (oll j93 alals

i SNae jr9o5

Celw ¥-A o HMac 2 5V U -0

WSy JusEe

039 PSS o elil oS (Lo VO L 5 (Jio Ve eV e e zadgl 5o
o B 5l i 355 s g &S Do 8D 48 YO-Y . b atwa] g 548l
Aolo adidy j p)S

(355 2,5V 5 Shus)ogds H1,ST ddBy &y L5 &yeo o

Krgy ()9 92590 Cypo & 48> )3 p)S (re V= 104l 4S5 g3



* |A

CLASS I: Sodium Channel Blocking Drugs

lengthen AP duration

Intermediate interaction with Na+ channels
Quinidine, Procainamide, Disopyramide
shorten AP duration

rapid interaction with Na+ channels
Lidocaine, Mexiletene, Tocainide, Phenytoin
no effect or minimal AP duration

slow interaction with Na+ channels
Flecainide, Propafenone, Moricizine
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B. Atrial fibrillation

@© 2011 Harriet Greenfield

Atrial fibrillation
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COARSE ATRIAL FIBRILLATION
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Atrial Fibrillation with Normal VVentricular Rate

II aVL V2 Vs
Iﬁ aVF V3 V6
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Atrial Fibrillation with Rapid Ventricular Rate
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Atrial Fibrillation with Slow Ventricular Rate

A ey
e e
——II‘:_[\I- V——\, 'W\B "/\‘ f/:6 L‘F 4L
L e e e
25mm = VJ\‘

9%9@“5“9‘»‘“@“:&?&‘5«)*‘3“

31> Solodgon JWAT Al



Atrial Fibrillation with a Slow Ventricular Response
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ATRIAL FLUTTER ATRIAL FIBRILLATION

SA node

AV node

dasalssabusabandisad  dedabobecdodudddodsl.

Diagram comparing mechanisms of atrial flutter and atrial fibrillation (AF). Atrial flutter is typically due to a large
reentrant wave, originating in the right atrium by a premature atrial complex. With the common type of typical atrial flutter, the
wvave spreads in counterclockwise direction, involving the area near the tricuspid valve and inferior vena cava (cavo-tricuspid
sthmus). In contrast, AF is sustained by multiple reentrant wavelets, not a single one, and often initiated by increased impulse
formation in the area of the pulmonary veins in the left atrium. LV, left ventricle; RV, right ventricle, SA, sinoatrial.




t 29 oleyd

(p 3k < Jalollyg)manads” JUI ST S 6l ¢y 6502
Sl 9305 dsal g0 cndetsS

Akl 9900l ¢ J3lbigus

O59Lgy Ll 4l

8 Al Jos st Jglgeul

PoEiss

(c28l9 ccmolom)oolisl ws (slag)ls



N\

CLASS Illl: POTASSIUM CHANNEL BLOCKERS

® Prolong effective refractory period by
prolonging Action Potential

- Amiodarone - Ibutilide
- Bretylium - Dofetilide
- Sotalol
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Amiodarone ide efrects)

Blue-Grey discoloration

Hypothyroidism
_)L (blocks conversion of T4 to T3)
| g £ Hyperthyroidism
D ! ‘_,.-,-‘"‘ p (due to lodine content of drug)
Bradycardia Interstitial lung disease
Heart blocks Pulmonary fibrosis

Dysrhythmias
Prolonged QT interval
Hypotension
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Premature ventricular contractions (PVC)
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Premature ventricular contractions (PVC)
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Premature ventricular contractions (PVC)
Olasuine

] ;i>9§ LB Y/ )‘\ il 9y QRS «.)"‘5‘1*"5

b Lardite w o Cudy Lo oy a8l Wl odits (aidte (SuS5 b ylay 93 s
Ky

48,5 Lo o) 518" oy > Jgl g 035 Gy |y oy ol sy Jolo S
S S5l oy gl Jsbo ok 5l s 9 35l QRS 250 S
)3 3525 (g pdi oloj 2 Sl I s pe 105 play

e Wide by ls o) 48

ol QRS 240 O aiion T 240

PREMATURE VENTRICULAR CONTRACTION
A singleaimpulse onginates at nght ventricle

& 3 1
1 : (ERed | 3 L 1 —_
- "J L—/\—j L\"._, - "J L’
i erva etween nommal R peaksisam I 1



2 5 e QRSESl Wil Cunly oy 53 jls 5y (935 51
V1 s ;5 Coo QRS sl addly car ok 3 o935 515 V1L

S g0




Premature ventricular contractions (PVVC)
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PREMATURE VENTRICULAR
CONTRACTION: MULTIFORM
(DIFFERENT FORMS)

R




Multiform PVCs
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Bigeminy PVCs
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Interpolated PVVC
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When PVCs spell danger

Here are some examples of patterns of dangerous premature ventricular contractions (PVCs).

Paired PVCs

Two PVCs in a row are called a pair or couplet (see highlighted areas). A pair can produce ven-
tricular tachycardia because the second contraction usually meets refractory tissue. A salvo —
three or more PVCs in a row — is considered a run of ventricular tachycardia.

Paired PVCs :
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CLASS I: Sodium Channel Blocking Drugs

lengthen AP duration

Intermediate interaction with Na+ channels
Quinidine, Procainamide, Disopyramide
shorten AP duration

rapid interaction with Na+ channels
Lidocaine, Mexiletene, Tocainide, Phenytoin
no effect or minimal AP duration

slow interaction with Na+ channels
Flecainide, Propafenone, Moricizine
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Idioventricular rhythm
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* T wave: diractly opposae fast part of

* QRS compiox.0.20 second and bazarre
QRS complex

* PR interval not measurable

The rate 1s below 40 beats/minee.

Identifying idioventricular rh

Using the 8-step method to interpret this strip, you'll find these distinguishing characteristics:
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Accelerated idioventricular rhythm
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Ventricular tachycardia (V. Tach)
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Normal Sinus Rhythm
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Ventricular Tachycardia
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Ventricular tachycardia (V. Tach)
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* GRS compiex: 0.24 second; wide and

bizarre
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* Rhythm: regular

lllllllllllllllllllllll

o Other:-none.

* | wave: oppasite directon of QRS

complex

* Rate: 187 beats/mnute

* Fwave absent

* PR nterval not measurable




MONOMORPHIC SALVO VT

MONOMORPHIC NON-SUSTAINED VT

Ventricular tachycardia can be classified as sustained or non-sustained VT,
or NSVT. Sustained VT is any ventricular tachycardia that lasts for more than

30 seconds or is symptomatic. Non-sustained VT lasts for less than 30
seconds and is asymptomatic.
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Ventricular flutter
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Ventricular flutter

A rapid ventricular tachycardia, with rates usually over 240 beats per
minute, is characteristic of ventricular flutter, with predominantly

monomorphic QRS complexes, and an absence of atrial activity (P
waves).
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Ventricular fibrillation
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Ventricular fibrillation
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Don't skip this strip
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The presence of large fibnEstory
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The presence of small iboismory
waves indicates fine ventrcolar
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Using the 8-step method to mterpret these strips, you'll find the following dstinguishng charactensucs

* Rhythm. chaotic * PR intervel unmeasurable e 07 interval not appicabie
* Rate: undetermined * ORS complex: indiscernible o Other: wavelcerm (s 2 wavy ine,
e Pwave: absemt * 7 wave: indiscernable
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