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NOTICE
The criteria presented here are based upon a consensus of previously published information in addition to the
author’s own experiences and viewpoints. Readers should seek additional references regarding ECG interpretation
to continually improve their skills. While topics presented may include causes and treatments where appropriate,
the primary focus of this text will include the proper identification of selected cardiac rhythms. Readers should
review package inserts and user manuals for any medications, therapeutic agents, or devices as directed by the
USFDA. The author, editor, and publisher disclaim responsibility for adverse effects resulting from omissions and
undetected errors or adverse results obtained from the use of the information in this book. Application of the
information in any situation remains the professional responsibility of the licensed individual performing such
interventions. Information presented in this text is not medical advice and it is the responsibility of the reader to
verify accuracy of all materials presented.

©The Visual Nurse, 2022. All rights reserved. No part of this publication may be reproduced or transmitted in any
form without prior expressed written consent of the author.

Overview * Rhythms categorized by site of
« Introduction origin for targeted study:
« Cardiovascular principles as they - S'"fjs orgin
— Atrial origin

pertain to cardiac rhythms i .
— Junctional origin

Essentials of ECG monitoring
The Cardiac Cycle

— Ventricular origin

— Atrioventricular (AV) blocks

* Rhythm analysis progression & — Pacemakers
rhythm standardization — 60 second quick review videos for
* Rhythms presented by site of select popular topics

origin with recap quizzes
following each section




Introduction
What is an electrocardiogram ELECTROCARDIOGRAM (ECC)

(ecer? M\.LMVL
Methods for visualizing and/or

characterizing cardiac activity
ECG uses

What are dysrhythmias and why 3-LEAD ECG J'lf—'l/‘—'*\/\*‘r
do we care? 2 N [
} =
) i
. o
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Cardiovascular physiology
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Blood flow

* How does blow flow through the \
heart? §

* The relationship between il
electrical and myocardial cells

Syshic

Cirealihon

. ) . e Oedeg
* Which came first: the chicken, or ;»Eu}
the egg? Ly
A orbe
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CARDIAC OUTPUT
How do we measure the
output of the heart? I
N v —

PRELOAD

Hear ra

HR x SV

oM mbeat

* What is cardiac output?
 Stroke volume

1) If average HR is 70 BPM

* Heartrate

70mL. per beat

www.thevisualnurse.com
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How beta blocking medications

’
work i o .
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Thyik
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Impairments in cardiac output
CARDIAC OUTPUT

(HR X SV)

signs of impaired cardiac output
- Hypotension

- Chest pain

- Weak peripheral pulses

- Cardiac dysrhythmias
- Palpitations

- Dyspnea, Fatigue, Dizziness
- Decreased urine output

- Cool, clammy skin

(Frank Staring)

www.thevisualnurse.com




Automaticity
Excitability
Conductivity

Comparing pacemaker cells to
myocardial cells

Depolarization and positive
deflections

Cardiac cells: pacemaker and muscle

CARDIAC
CELLS

ap
fobir® O luchins @ »

www.thevisualnurse.com
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Impulse conduction:
top to bottom

Electrical versus plumbing

Myocardial cells

Pacemaker cells
Inherent heart rate by location

What does the natural
conduction pathway look like?

CONDUCTION PATHWAY

\]/

e VENTRICLES

20-40 BPM

Cunk sdeeateye 5
V5 Vagal

whuaw)
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ECG RATES

*WANDERING ATRIAL
PACEMAKER <100 BPM

*MULTIFOCAL ATRIAL
TACHYCARDIA >100 BPM

TACHYCARDIA

SVT = Commonly  >150
«

REFERENCE SHEET
SINUS: JUNCTIONAL: VENTRICULAR
BRADYCARDIA <60 _ BRADYCARDIA <40
[INTRINSIC 60-100 | [INTRINSIC 40-60 ] [INTRINSIC 2040 ]
TACHYCARDIA __ >100 | ACCELERATED _ 60-100] [ ACCELERATED _ ~50-100

>100 ||TACHYCARDIA  >100

12




SURFACE ELECTRODES

3-LEAD ECG "‘L\"‘LV‘AA'JV

RECORDING ELECTRICAL ACTIVITY

www.thevisualnurse.com
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Cardiac vectors CARDIAC VECTORS
QWM,...
* What is the cardiac vector? AVsoo %
* Rule #1 of cardiac rhythm
interpretation
 Natural path of electrical
progression in the heart
 Positive vs. negative deflections @
* The purpose of ECG graph paper G
www.thevisualnurse.com
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CARDIAC VECTORS

VOLTAGE

r'"‘\
~

[
[T
020sec'y

0.04 sec
(I

TIME

www.thevisualnurse.com
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Leads: What are they
reading?

White to the right, smoke over
fire

Leads = camera angles
Positive deflections in leads | & IlI

Lead II: often preferred as the
rhythm lead/ rhythm strip

SURFACE ELECTRODES

N/l

www.thevisualnurse.com
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Lessons 1 & 2: Review

 Blood flows through the heart’s AV and semilunar valves in

what order?

— Tricuspid Vld!/t wak
— Pulmonary TT
— Mitral (bicuspid) P i Pullin
— Aortic
M - My
A - forte

www.thevisualnurse.com
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Lessons 1 & 2: Review

 Cardiac output is the product of

what 2 variables?
— Heart rate X Stroke volume

* Why is cardiac output equal to
roughly ~5L on average?

CARDIAC OUTPUT

AFTERLOAD
— d

(% CO=HRxSV

18




Lessons 1 & 2: Review

Which of the following is correct
regarding pacemaker sites and
inherent rate of depolarization?
— SA node: 60 — 100 BPM

— Junctional: 20 — 40 BPM

— Ventricular: 40 — 60 BPM \1 /
23
Y\

CONDUCTION PATHWAY

8/18/2023

20-40 BPM
e sy 5
hhunw)
19
R | < RRINTERVAL R‘i
|
|
|
|
po |
/ |
Y
THE CARDIAC CYCLE
www.thevisualnurse.com
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The cardiac cycle

R | < RRINTERVAL

* What is the cardiac cycle and
what does it represent?

* Each cardiac cycle should
produce a palpable pulse

* Danger associated with
ventricular tachycardia

R ST
SEGMENT Il SEGMENT T

www.thevisualnurse.com
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The P wave

What does the P wave
represent?

What about differing P wave
morphology?

Sinus versus atrial

The wandering atrial pacemaker

SINUS RHYTHM ¢ WANDERING ATRIAL PACEMAKER
hesieuatni e

www.thevisualnurse.com
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[
The PR interval and oo
PR segment
www.thevisualnurse.com
23
The QRS complex
* Represents what?
* Normal range?
* Wider than normal complexes
www.thevisualnurse.com
24



The J point and ST segment

pard |
Significance of the J point Q
Significance of the ST segment
How to evaluate the ST segment

and what the ST indicates

How do we describe elevation or
depression?

www.thevisualnurse.com
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The J point and ST segment

04 se

e gunion.
slatme e

WU
b

www.thevisualnurse.com
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ST DEPRESSION

The \)T:ua-‘ Nurse

27




The T wave
PQRST

* Repolarization

BIPHASIC T WAVE ON ECG

T WAVE INVERSION ON ECG

« Refractory state of the ventricles

¢ Abnormal T waves

www.thevisualnurse.com
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The QT interval

* Represents? PQ@T

« Dangers of prolonged QTi

* Remember the T wave and the
concept of refractory states

TORSADES DE POINTES

www.thevisualnurse.com
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The QT interval

QTc —»;ij";;‘M
S Sotabol
H  Hadot
A Amiodarone
7 Ziprasidane

A “Azoles'- hati-Funnals
M Macwlides- ot

Clarithamges, che

TORSADES DE POINTES

www.thevisualnurse.com
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0.12 to 0.20 (PRI), less than 0.12 (QRS), add all 3 to get = less than 0.44 (QTI)
R § o_R-R INTERVAL R
Review
* What is the normal range for the  *« True or false:
PR interval? — If the PR interval is greater than
— <0.12 seconds

0.20 seconds, this may indicate an
— 0.12 t0 0.20 seconds atrioventricular (AV) block, or AV

' ) delay.
— <0.44 seconds ey

— < 0.46 seconds

www.thevisualnurse.com

32

Review

* The QRS complex should be:
— £0.12 seconds
— 0.12 t0 0.20 seconds
— <0.44 seconds
— < 0.46 seconds

True or false:

— A narrow QRS (< 0.12 seconds)
indicates the impulse is coming
from above the ventricles.

www.thevisualnurse.com

33

11



* Generally speaking, ST segment
depression may represent this
until proven otherwise:

— Myocardial ischemia
— Myocardial injury

— Nothing, this is an expected finding

34

Review

Generally, the QT interval should
be:

— <0.12 seconds

— <0.44 seconds*

— >0.80 seconds

— >1second

www.thevisualnurse.com

8/18/2023

intervals?

R | < R-RINTERVAL

PR ST
SEGMENT Il SEGMENT T

35

Review

* How do we easily remember normal values for cardiac cycle

www.thevisualnurse.com
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USING CALIPERS

To measure waveforms

=0.52 seconds
i Selectinterval Tanercalpers o
to measure solid hash mark for

HOW DO WE STANDARDIZE RHYTHMS?

www.thevisualnurse.com

s smallboves

casy starting point

12



Special paper for waveform recording

,JVOLT/\GE
* Purpose of ECG paper =

* Smallest boxes in the paper
* “Big boxes” ALl

* Using time as a constant L oo lmml%
TIME sansr

www.thevisualnurse.com
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Measuring waveforms and intervals

USING CALIPERS

To measure waveforms

13 smattboxes
—_— =0.52 seconds
Select interval Tn;"dd:r ;"wx!vrk« to
solicl hash mark for
to measure casy starting point

www.thevisualnurse.com
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Standardizing rhythm evaluation

* Use the same progression every LRATE: Awrial Venticular:__
ZRHYTHM: Atrial Regular Irregular  Ventricular Regular lIrregular
s,‘ngle t,me 3 P WAVES: 4PR: SQRS: LQr
2.5T SEGMENT: Okay Flevated Depressed  §.T WAVES:
* Use the analysis template to the
right

Practice daily

www.thevisualnurse.com
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Rhythm analysis progression

* Rate
Rhythm
P waves

.

PR interval

.

QRS complex
QT interval
ST segment

.

T waves

|
—_— Rate &
R ¥z “Rhythm

3
P waves &
P XL —> PR interval

SQRS &
&sz- “QT interval

ST T ST segment &
a # T waves

www.thevisualnurse.com
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Step 1: Calculating
heart rate

¢ What is heart rate?
* Relation to cardiac output

« Significance of rapid heart rate
determination

ECG RAJES

REFERENCE SHEET

BPM -
SINUS & ATRIAL" i M

ORIGIN

VENTRICULAR | P % & ¥

ORIGIN

on 350

www.thevisualnurse.com

Rate: The 6 second method
) Stpl
* Preferred method for beginners RATE: The 6 second method
i ?
* What are we referring to here? RIR R B RlrlE B R R R
* Remember your big boxes B A H Bt i DA i
. = 3 SECONDS o€ 3 SECONDS 3
* Testing and exam purposes £ . A
RATED Arrial: Ventricular.
RHYTHM: Atrial Reg Iregular  Ventricular Regular Irregular
PWAVES axs —
STSEGMENT: Olay Hevated Depressed  TWAVES

14



Rate: The small box method

What makes this method work?
Each small box = 0.04 seconds

— How many small boxes in 1 minute?
Advantages

Disadvantages

|:
“RATE:The small box method

== 1500 divided by 14 small (0.04s) boxes

k3 SECONDS & ISECONDS | 4
@D Avial Venticular
RHYTHM: Atrial Regular Irregular  Ventricular Regular Irregular
P WAVES: PR: QRS:

STSEGMENT: Okay Elevated Depressed T WAVES:

www.thevisualnurse.com

8/18/2023
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Rate: The big

Some memorization involved
300, 150, 100, 75, 60, 50
Advantages and disadvantages
Why does this method work?

box method
|:

RATE:The big box method
S

BPM s
ik

www.thevisualnurse.com
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Step 2: Rhythm regularity

* What does regularity describe?

* Why do we care?

2

“RHYTHM (Regularity): ae e & ax sme s

Tl e

3 SECONDS 3 SECONDS

Twav

L feel LTI Lk,

5w
B e e

IRREGULARLY IRREGULAR

www.thevisualnurse.com
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z

HYTHM (Regularity): aep.r & s same disance apart

%

E 3 SECONDS 3 SECONDS

«
STSEGMENT. Okay Flevated Depressed

46

T P [ T T

Step 2: Rhythm regularity

%
— REGULARITY —/
REGULAR IRREGULAR
(i.e Nowa! Sipus.
REGULARLY  IRREGULARLY
bt IRREGULAR  IRREGULAR
(ive. SomsAorms of (i-e. Arian
Abrad fluder)  Fipruietim)

www.thevisualnurse.com

8/18/2023

Putting it

Use this formatted template for
rate, rhythm regularity, segments
and intervals

Let’s look at some actual
rhythms!

47

all together

SAMPLE INTERPRETATION

bbb

P 3 Secords e 3 Scods 9
K * i

RATE: Atrial: 70 Ventricular: 10 (b $eeoud methat)
RHYTHM: Atial Rego Inegular  Venticular(Regul®) Iegular
PWAVES: ket PR: 00k QRS: 0.0 QT: 040
ST SEGMENT: (Oka Elevated Depressed

TWAVES: lpeght

www.thevisualnurse.com

Revi

The smallest box on the ECG
graph paper measures:

— 0.04 seconds
— 0.20 seconds
— 1second

— 6 seconds

ew

* The “big box” on the ECG paper
measures:

— 0.04 seconds

— 0.20 seconds

— 1second

— 6 seconds

48

www.thevisualnurse.com
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This method of HR calculation
involves counting the total
number of complexes present
and multiplying by 10:

— Small box method

— 6 second method

— Big box method

Review

* This method of HR calculation
involves dividing 1500/# 0.04s
boxes between complexes:

— Small box method
— 6 second method
— Big box method

49

8/18/2023
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SINUS RHYTHM

bbbl

SINUS BRADYCARDIA

SINUS TACHYCARDIA

RHYTHMS OF

SINUS ORIGIN SINUS ARRHYTHMIA
PN PN NN PN N

www.thevisualnurse.com

50

Rhythms of sinus origin

What does sinus origin
represent?

Shared criteria of this group
PR interval considerations

P wave morphologies and
appearance

SINUS ORIGIN

60-100
100

www.thevisualnurse.com
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“Normal” sinus rhythm

* What does normal indicate?

NORMAL SINUS RHYTHM

NORMAL SINUS RHYTHM

MMMM

8/18/2023

K 3 Scomds B Seeonds a
HEART RATE  0-000mm RATE Al
0l REGULARITY  Regular :(}T'\V’Ix\:\;! JA”m:d 2

PWAVES SR STSEGMENT, (W) Hovated Depressed  TWAVES: Uy

PRINTERVAL 01210020 seconds  corsane A RO e

QRS COMPLEX  <0.12 seconds

www.thevisualnurse.com
Sinus origin
Sinus Arrhythmia
(respiratory)
Sinus
Tachycardia Bradycardia
Rate 100 8PM Rate <60 BPM
“Forillustative purposes only
Sinus bradycardia
SINUS
* Rate less than 60 BPM BRADYCARDIA
* May be symptomatic or | ' | ‘ 1 A
asymptomatic
* “Athlete’s heart” CRITERIA
. 2l - One upright P for each QRS in 1:1 ratio

* Additional causes L4 - PR interval must be constant

- Consistent origin = similar looking Ps
- Heart rate <60

www.thevisualnurse.com
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SINUS BRADYCARDIA

k 3 Secords

S
LS x<

2 Seeconds 4
3

RATE: Atrial: 40 Ventricular: 40

RHYTHM: Atrial Regula? Irregular  VentricularReguiad Imegular
PWAVES: Uprght PR: 020 QRS: 0.2 QT: 0.5

ST SEGMENT: (Okay Elevated Depressed T WAVES: Upright

www.thevisualnurse.com
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Sinus tachycardia

Rate considerations SINUS
) . ’ TACHYCARDIA
Sinus versus atrial tachycardia
The clue is in the T wave A A
Treatment = identification of CRITERIA
causative factors 0 - One upright P for each QRS in 1:1 ratio

- PR interval must be constant
- Consistent origin = similar looking Ps
- Heart rate >100

www.thevisualnurse.com

56

SINUS TACHYCARDIA

k 3 Secords 5k 3 Seconds N
K 03 A

RATE:  Atrial: /10 Ventricular: /0
RHYTHM: Atrial (Regula? Irregular  VentricularcReguiad Iregular
P WAVES: Upsht  pR: _0-16 QRS: 0.0f QT: 0.32 —

STSEGMENT: (Oka) Elevated Depressed T WAVES: 74

FINAL INTERPRETATION: _Sinus tachycardia

www.thevisualnurse.com
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Sinus arrhythmia

* Two common irregularly
irregular rhythms...

* Pressure changes in the
thoracic cavity with
breathing

* Diaphragm influence

* Do not confuse with atrial

fibrillation

SINUS
ARRHYTHMIA

ool !
CRITERIA

- One upright P for each QRS in 11 ratio
- PR interval must be constant

- Consistent origin = similar looking Ps
- Irregular rhythm

www.thevisualnurse.com
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o

thevisualnurse
thevisualnurse.com

@thevisualnurse
thevisualnurse.com

@thevisualntirse
thevistialnurse.com
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Sinus thythm with rate variation (Sinus arrhythmial

%r@mﬁ Do

(6 second method)
RATE: Avial: 50 Venticular: 50
RHYTHM: Al Regulr (el

Iitehulale ktvial £ vntricalay vhigiim
L

iss
00l

m\v\wnwmmmw»

thevisualnurse.com

o geana weAhad prefumes.
ot tglen rhghims
(SmalPbox method)
Ventricular: 4§-71 ¢

Ventricular Regular (fegd®

g
PWAVES: Wright pr: 0. 1S QRS: 0.06S QT: 4fs

ST SEGMENT. (ORI Hlevated Depressed

T WAVES: prigt

s TR iy o Sk oS 3 ol

o0 13 808k

or
365 035 thevisualnurse.cor
=Ll G, ove urna)

(small box method)

RATE: Aurial
RHYTHM: Atrial (eglD ular Ventricular
PWAVES: UprM PR 05 QRS: 0.085 Q: 0.323 (msikur O, (1)
STSEGMENT: Okay Elevated QEpresdi T WAVES: Upnght

L elhevisuatriorse

Sinus bradycardia with ST depression

; e s
el ol Mitere con

(6 second method) (
RATE: Atrial: 50__Ventricular: 50 e I
RHYTHM: Auial GegUD Imegular  Ventricular (Regiip Inegular
PWAVES: Uprght pR: 0.1bs QRS: 0.108 QT:0.5s

STSEGMENT: Okay Elevated QEpréssdyl T WAVES: bphtsic

60
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ATRIAL TACHYCARDIA

ATRIAL FLUTTER

boodnd o,

WANDERING ATRIAL

ARRHYTHMIAS OF ATRIAL ATRIAL FIBRILLATION

www.thevisualnurse.com

61
What do we mean by Atrial?
* Are sinus and atrial similar?
* How are they different?
Limb lead It
www.thevisualnurse.com
62
Premature atrial contractions
PREMATURE ATRIAL
. CONTRACTION (PAC)
* Introduction to ectopy —
* Origin of PACs
* P wave should still be upright
* Possible causes
www.thevisualnurse.com
63
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PREMATURE HEARTBEATS

8/18/2023
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PREMATURE ATRIAL CONTRACTION

A b bl L b

K 3 Secords e 3 Secords

5
K o A

RATE: Atrial: 70 Ventricular: 70

RHYTHM: Atrial Regular  {fregulab Ventricular Regular {iregular)
P WAVES: Ujrght PR: 016 QRS: 0.0 QT: 044

ST SEGMENT: Okay) Elevated Depressed T WAVES: L

FINAL INTERPRETATION: Sinus rhythm with premature atrial contraction

www.thevisualnurse.com
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Wandering atrial pacemaker & Multifocal atrial tachycardia

WANDERING ATRIAL PACEMAKER

MULTIFOCAL ATRIAL TACHYCARDIA
JERINENNINNEN BN

CRITERIA

- One P for each QRS in 11 ratio

- P wave appearance differs based upon
where in the atria they originate

- PR intervals will likely vary due to this

~100 bpm is threshold of determination
for WAP versus MAT

www.thevisualnurse.com
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Multifocal atrial tachycardia

AR VENTRICULAR RHYTHM

PlAe

@thevistalnurse
Aﬁthm isualnurse.com

www.thevisualnurse.com
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WANDERING ATRIAL PACEMAKER

K 3 Seonds " 3 Seaonds i
L3 O3 2

RATE: Atrial: 70 Ventricular: 10

RHYTHM: Atrial Regular difegula> Ventricular Regular (lrregilar)
P WAVES: Uprght PR: Vkeble QRS: 0.05 QT: 0.3¢

ST SEGMENT: (Okay Elevated Depressed T WAVES: Upght

FINAL INTERPRETATION: Wandering atrial pacemaker

www.thevisualnurse.com
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Atrial fibrillation

Chaotic f—md disorganized atrial ATRIAL FIBRILLATION
contraction —_

Atrial blood pooling is a major l ‘ I I ‘

problem
CRITERIA

1. No discernible P waves
2. Ventricularthythim s IRREGULARLY

Sporadic ventricular response
Two most important
characteristics

— Irregularly irregular rhythm

— No discernible P waves

Controlled vs. uncontrolled
www.thevisualnurse.com
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POTENTIAL

CAUSES . e

TRIAL FIBRILLATION

Chnsic 2 horgmioeddopolarizasion

A\ —

CARDIAC OUTPUT EFFECTS
€O = HR x 8V

A note on atrial fibrillation:

1. 1f the thythm is irregularly irregular &

2. You have to convince yourself that
you're seeing P waves

1t's probably” A-fib

— Thevuiu

www.thevisualnurse.com

8/18/2023

70

irregular rhythm

No predictable R
wave pattern

“Controlled” rate

ATRIAL JUNCTIONAL
FIBRILLATION RHYTHM

ATRIAL FIBRILLATION

Iregularly Typically

regular thythm

No
identifiable

@thevisualnrse
P waves

Relatively thevisualurse.com
predictable R wave

pattern

Supraventricular
origin

JUNCTIONAL RHYTHM

Inverted P wave
“before or after QRS

“Narrow QRS
complex

<100 BPM thevisuginarke
Inherent rate

~40-60 BPM

thevisualnrie.com

*Not including sberrant conduction
W before: PR intenal is <0.125

71

N
i

)
03

R

RATE: Atrial: NIA  Ventricular: $0
RHYTHM: Arial £ Ventricular Regular
P WAVES: Nt PR: Now  QRS: 004 QT: 03¢
STSEGMENT: (Oka Flevated Depressed — TWAVES: lnverket

FINAL INTERPRETATION: Atrial fbiillation with controlled ventricular response

tegulan)

www.thevisualnurse.com
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 Classic sawtooth appearance

* Flutter waves outnumber QRS
complexes

* Remember cardiac output effects

Atrial flutter

ATRIAL
FLUTTER

CRITERIA
/ - Flutter waves should outnumber QRS
/ - Atrial thythm regular due to circuit
feenty ety
P Ventnct conductionato wil
LSO (21, 31, 41, 5:1, or variable)

www.thevisualnurse.com
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ATRIAL

y

FLUTTER (onductin Paggibileties.

y

REGULAR REGULARLY IRREGULARLY
IRREGULAR IRREGULAR

20l1234l12345

o

lzafirzflzsfiz]lzs

www.thevisualnurse.com
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ATRIAL FLUTTER

K 3 Seeondls

4 3 Suconds i
O3 A

13

Unable t

RATE:  Atrial: 260 Ventricular: 70

RHYTHM: Atrial (Regulad Irregular  VentricularcReguiad  Iregular
P WAVES: Wrght PR: <020 QRS: 0.06 QT: /A N

ST SEGMENT: Okay-Elevated—Depressed- T WAVES: /4

FINAL INTERPRETATION: _Atial flutter (controlled) with a 4:1 conduction

www.thevisualnurse.com
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Atrial tachycardia

Focal)
ATRIAL
* Sinus versus atrial tachycardia TACHYCARDIA
* Possible causes A ! 4
« Keys to identification
CRITERIA
* Humped T waves ~one upright P fo each QRS n 1 atio

(exceptions exist)
- PR interval might not be evident
sue - Consistent origi = similar looking Ps.
- Rate ~100-250 bpm
- Impulse originates from atrial
tissue other than the SA node
- A complicated umbrella term

www.thevisualnurse.com
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ATRIAL TACHYCARDIA

TPIERIPAE
by A \

L 3 Sccords 5k 3 Secordls N
~ o a
RATE:  Atrial: /79 Ventricular: 170

RHYTHM: Atrial (Regula? Irregular VentricularcRegulad Irregular
P WAVES: Upght PR: _NI#  QRS: 0.0 QT:_WIA

ST SEGMENT: (Okay Elevated Depressed T WAVES: Uprght

FINAL INTERPRETATION: _Atrial tachycardia

www.thevisualnurse.com
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) 0.4s]
gyl Il ¢ Vet ar thhm

RATE: Atrial: 70 Ventricular: 70
RHYTHM; Atial Regular

PwAvEs: Vbl p
STSEGMENT: (OkDEIeated Depressed T WAVES: it

Uncontrolled atrial fibrillation

(6 second method)

Teic 7100 6o
: ok

T RSTaTU.
theviualnurse.com

S o ofs
No s Prnses _NOEORSS - 05

o «eand methad prebeacd.
e ntguiss hons

RATE: Awiok NJA Ventricular: 110 Ventrcar——

RHYTHM:

Ventricular MA\M G

1M: Atriat—Regutar—megutor-
PWAVES: NJA_ pr: NJA  Qrs:0.08s QT: Njfior
ST SEGMENT: (ORGP Elevated Depressed T WAVES: Fleprigit

(D heableb esermuns

Wandering atral pacemaker

% g

ethevisualnurse
thevisualhurse.com

U Yeana medhad profumed

Bt guiss rhgions
(6 second method) Somaioermethod
e
Venticular Regular oty
24

fubl QRS: D 9l QT 0.3

rial flutter with 3:1 conduction
fhii

3 Pt unas:| 025
B dacton o
(6 second method) Smal box method)
RATE: Awrial: 280 Ventricular: /00 Ventricular: oo

RHYTHM: Aial (REG0TD) Iregular  Ventricular Regular (ireg
PWAVES: laght PR: 1D QRS:0,0kf. QT: WTD
STSEGMENT: -Okey-Flevatee-BepressedTD TWAVES: 1D

UTD- Uiy et
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ARRHYTHMIAS OF
JUNCTIONAL ORIGIN

@ihevistlurse
thevisuinise cojn

i i
JUNCTIONAL TACHYCARDIA

www.thevisualnurse.com

80

Junctional overview

Sinus & atrial > junctional
Location

Retrograde depolarization
Still with narrow QRS

JUNCTIONAL RHYTHMS

CHARACTERISTICS

NEGATIVE
ELECTROOE - Inherent rate less than
sinus/atial
formal conductior
to ventricles results in
narrow QRS
\I JUNCTIONAL PWAVES
POSITIVE
ELECTROD! x
RATES

=~ Junctional: 40-60 BPM

= - Accelerated Junctional: 60-100 BPM
3 nciona Taycarda 00150 8P
= - Supraventricular tachycardia: >150 BPM

www.thevisualnurse.com
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Junctional rhythm

* Key characteristics JUNCTIONAL
* Rhythm is coming from a RHYTHM

defined pacemaker site unlike A J 77J/L7¥ N
atrial fibrillation CRITERIA

- Narrow QRS = origin above ventricles
- Regular rhythm (marches out)
- P waves that are inverted
before or after the QRS, or
buried within the QRS
- Rate 40-60 BPM

Difference between the two is
regularity (junctional) versus
irregularity (A-fib)

www.thevisualnurse.com
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ATRIAL JUNCTIONAL
FIBRILLATION RHYTHM

Irregularly

Typically
irregular rhythm

regular thythm

No
identifiable
P waves

JUNCTIONAL RHYTHM

1060 B\

Relatively
No predictable R [ ¢ icular | Predictable R wave
Supraventricular
wave pattern 2upraventricy patiern

origin

Inverted P wave
“before or after QRS

*Narrow QRS
complex

“Controlled” rate
<100 BPM
Inherent rate
~40-60 BPM

“Not including aberrant conduction
M before: PR inferval is <0125

83

JUNCTIONAL RHYTHM

k 3 Sceonds o 3 Secords
Ly O3

RATE:  Atrial: N/A_ Ventricular: 4o

RHYTHM: Atrial—Regular—irregutar-  Ventricular ®egula Irregular
P WAVES: I\erted PR: 004 QRS: 0.05 QT: 0.3 -

STSEGMENT: (Oka) Elevated Depressed T WAVES: lright
FINAL INTERPRETATION: Junctional thythm

www.thevisualnurse.com
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Accelerated junctional rhythm

ACCELERATED
* The older brother to normal JUNCTIONAL
junctional rhythms
AN INNNNNNNN
* HRis the differentiating factor
* Understanding inherent R A S—
pacemaker rate according to s e o
location W\ ekt
A - Rate 60-100 BPM

www.thevisualnurse.com

8/18/2023

85

ACCELERATED JUNCTIONAL RHYTHM

Hitiidi
i | ‘ : .
| | |
’l "Y llr
o i @thevisuatnurse:
i theyisualntirse.com
k 3 Seconds \ 2 Seeonds §
3

k 03
RATE: Amal.Nm Ventricular: 50

RHYTHM: -Atriak—Reguler—iregetar— _Ventricula Regulad) Irregular

I -0.04 qQrs: .08 Qr: 0.40
STSEGMENT: Gka) Elevated Depressed T WAVES: Iyt

FINAL INTERPRETATION: Accelerated junctional chythm

www.thevisualnurse.com
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Junctional tachycardia IRREGULAR WITH P WAVES

JUNCTIONAL
TACHYCARDIA IRREGULAR, NO P WAVES

- Narrow QRS = origin above ventricles
- Regular rhythm (marches out)

N AV nove - P waves that are inverted

= before or after the QRS, or

buried within the QRS
&\I - Rate >100 BPM

www.thevisualnurse.com

REGULAR, NO P WAVES
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An umbrella term encompassing
a few rhythms

Hallmark of SVT

Not always regular rhythm but
often will be for testing purposes

Supraventricular tachycardia

SUPRAVENTRICULAR
TACHYCARDIA

CRITERIA
Unmbrel term encompassing many

1w QRS = orign above ventices
Reguiarthyth (marches out)
Exceptions exist
Rate 100 0 >150 8°M depending on
the partclar form of SVT

www.thevisualnurse.com
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ACH!

LLLLLLELH

SUPRAVENTRICULAR
TACHYCARDIA

PAROXYSMAL SVT
PSVI/AVNRT/AVRT)
RAPID ATRIAL

FLUTTER

CRITERIA
- *Narrow QRS
- Rates range

RAPID ATRIAL >100 to 250+ based
FIBRILLATION onitype
MULTIFOCAL ATRIA - Origin above

TACHYCARDIA ventricles

FOCAL

TACHYC
JUNCTIONAL
TACHYCARDIA

89

SINUS SVT

TACHYCARDIA

Rate >150 BPM

Rate 100-150 BPM

From above
ventricles

No
identifiable
P waves

Identifiable
P waves

“Narrow
complex
tachycardia

Regular thythm
(marches out)

ally regular
hythm (marches out)

RAPID A-FIB *SVT

No predlictable R Predictable R wave

No pattern
identifiable
P waves

Irregularly-
irregular
rhythm

Regular
rhythm

Supraventricular
origin

Narrow QRS
complex

RTAVRT

90
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Supraventricular tachycardia " "

i
.

I T T

lgresson | TGS INGrse
h i com

No ilethablc. P s
HE7 150 6w QFS 20125

SUPRA = from above
= Narrow complex €]

Ventricular =
Wide & ugly

il Ve i T
b alplnl pl

thevisualnurse.com
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i i
| ik e i
TEEREELEEL
A ] ;
L 8
= L = @thevisualnurse

il ! Ji thevistialnurse.com
I

SUPRAVENTRICULAR TACHYCARDIA
fi | i

L 3 SecondS o 2 Secords N

< ~
RATE: AmaLNJA Ventricular: |10

RHYTHM: Atriat—Regatar—tregutar Ventricula;@megu|ar
pwaves: N|A pr:NJA Qrs: (.06 or: 0.28
STSEGMENT:  Okay Flevated DgpresSy

d  TWAVES: Bl
FINAL INTERPRETATION: Supraventricular tachycardia

www.thevisualnurse.com
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ECG RATESS)

REFERENCE SHEET

BPM .
ATRIALS Y @ 'm0 e
IN s ™ Akoin
VENTRICULAR
ORIGIN

93
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@thevisualnurse
thevigualnbirse.com

@thevisualnurse
thevisualnurse.com

@thevisualfiurse
thevisualniirse.com
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PWAVES: N
ST SEGMENT:

Supraventricular tachycardia with ST depression
i e

i it

STSEGMENT: Okay Elevated [
mins

a2k
i

d Twaves: MRoryt

thm

St poanes o hevisinorse
ot 85 0488 || thevisualnbrse.com
6 second method) (smal box method)
RATE: Atrial: NJA_ Ventricular: 40 Ventricular: 4|
RHYTHM: Venticular Geadlx Imegular

S
[ pr: NJA_ QRs: 0.05s QT:0.485

GkipElevated Depressed T WAVES: Wright

Accelerated junctional thythm

N daatifuble P waseC Mo Qs Jjomh @fhevisualnurse t L fhevistatfiurse
Cantot dstnguth PonT | Wbl thevisuialntrse.com Nobwnies | RESTS Muaon 8EL0lGA - iiinurse com
TRate > 158 BPM £02 plsan 0.0ks' - Tulnave vetfiles’
1l dccerble funes

(6 second method) small box method) 6 second method) (Small box method)
RATE:  Atrial: NIR_ Ventricular: 140 Ventricular: 214 RATE: Atrial: NJA_ Ventricular: _§0 Ventricular: _§3
RHYTHM: Atrint—Regutor—regulor  Ventricular Kegalt Irregular RHYTHM: Atiak Regular—ieguiar.  Ventricular (Regul®) Irregular
PWAVES: A PR: WA QRS:0.0US Q:lterumy pwAVES: N pr. NA_ QRS: 0.05 QT: 0485

STSEGMENT: (Oaylevated Depressed  TWAVES: Wpight

95

ARRHYTHMIAS OF
VENTRICULAR
ORIGIN

ACCELERATED
IDIOVENTRICULAR

)
IDIOVENTRICULAR J‘ffjlfJH/‘

VENTRICULAR /WNWWW

TACHYCARDIA

TORSADES | WMUUMNWMW\MWN
A PAN AN~

VENTRICULAR
FIBRILLATION

ASYSTOLE

www.thevisualnurse.com
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Ventricular origin overview

multiple site

Key characteristics

ventricular rhythms

Inherent rate ~20-40 BPM

Let’s begin with ventricular
ectopy before transitioning into

Can be categorized as single or

Atrial

e

Junctional

www.thevisualnurse.com

8/18/2023
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Premature ventricular contractions

* Early, wide, and ugly

* Why is the impulse wide?

* Potential causes

- Artives early
- Not preceded by P wave
- Appearance differs from beats with
supraventric since

Gap junction impulse transmission s

el
s

www.thevisualnurse.com
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PREMATURE VENTRICULAR CONTRACTION
SR il I

I~

|

|
|
|
1

ke 3 Seconds
13

2 Seeonds 2
1

RATE:  Atrial: 90

S
A<

Ventricular: 10

RHYTHM: Atrial Regdlab Irregular
P WAVES: Wraht PR: 0.1 QRS: 0.12 QT: 0.32

ST SEGMENT: (OKap Elevated Depressed

Ventricular (Regulap> Irregular

T WAVES: IA,W%M

FINAL INTERPRETATION: Sinus rhythm with a PVC

www.thevisualnurse.com
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UNIFOCAL
PVCs - Similar appearance due

to origination from the
same location in the
ventricle

MULTIFOCAL
PVCs

A A A

- Premature ventricular
contractions appearing.
differently due to
origination from

different ventricular
locations.

8/18/2023
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Ventricular ectopic groups & patterns

COUPLETS J/J/Mfw

* With or without identifiable l VENTRCULAR A VEARDIA ‘r‘rM%%/~
patterns Ventiular ctopy

* Groupings

Ventricular ectopy pattemns

* Patterns
BI(‘.EMINY@A,,AK,‘, "
TRIGEMINY 4l et

[———
QUADGEMINY 4r4r- “'J\({ A
Couplet PVCs
* Do not confuse with ventricular VENTRICULAR COUPLET
bigeminy

COUPLET | 2 MA—J—A—L\«L\@@L«L

PVCs

Kk 3 Seuds u 3 S r
3 i A

RATE: Atrial: _70__Ventricular: 70
RHYTHM: Atrial Regdlab Irregular  Ventricular (Regulap> Irregular
- PVCs that occur as a pair PWAVES: Upr 0.le QRS: 010 QT 0Hw
of two ST SEGMENT: (OIap Elevated Depressed — TWAVES: Unght

FINAL INTERPRETATION: Sinus hythm with  multfocl ventrcuar couplet

www.thevisualnurse.com
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Non-sustained ventricular tachycardia

What is the term “non- N SVT

sustained” indicating?
Sustained VT
= PVCs that occur three or

May be monomorphic or more in a row lasting less

- ;. than 30 seconds in duration
polymorphic (multifocal) - Orly 3 consecutively,
Assess and report

sometimes called a triplet
- Do not confuse with trigeminy

www.thevisualnurse.com

8/18/2023
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NON-SUSTAINED VENTRICULAR TACHYCARDIA
. ' | e
‘1 A -
| I EaE :
i i
s
V

% 2 Seeonds P

RATE: Avial 0 Venticular o g oS

RHYTHM: Atrial RegalaD Irregular  Ventricular (Rey
P WAVES: gt PR: 0.1t QRS: 0.10 QT: 036
ST SEGMENT: (OKap Elevated Depressed T WAVES: Uyt

lar> Irregular

FINAL INTERPRETATION: Sinus rhythm with a run of non-sustained ventricular tachycardia

www.thevisualnurse.com
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Ventricular groupings = patterns

COUPLETS "/J/MHW‘
* Couplets versus bigeminy NONSUSTANED | "M*""
* Triplets versus trigeminy l S —

Ventricular ectopy

« Just remember to ask yourself:
“Is it a grouping or a pattern?”

Ventricular ectopy pattemns

BIGEMINY 4’&1’"’{(’"{/’”({

TRIGEMINY 4l et

—y—
QUADGEMINY A gy

www.thevisualnurse.com
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Bigeminy, trigeminy, & quadgeminy

VENTRICULAR 2 2 H H

Bigeminy: every second beat FIGEMINE WM e
is a PVC v
Trigeminy = every third

Quadrigeminy = every fourth TRGEMINY

Describing the underlying A

rhythm

Assess and report L

www.thevisualnurse.com
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VENTRICULAR BIGEMINY

L | 1”‘
S~ ) 1 A
Erh I
i
it i i i i
‘;,"'“L;i i
E 3 Seconds 4 3 Seconds g
© - a

RATE: Atrial: _60_ Ventricular: (0

RHYTHM: Atial. Regular diregular  Ventricular Regular (liregulan)
PWAVES: Wraht pR: 0.1 QRS: 0.12 QT: 0-2b e
STSEGMENT: (Okap Elevated Depressed T WAVES: st

FINAL INTERPRETATION: Sinus rhythm with ventricular bigeminy

www.thevisualnurse.com
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PV i Bigeviny (Veriieular Bgesin
T I i S R Wi i
Busdine | R BB  Slics wm%” i

o el x Tl A
p il e HaE
(s e A Vol ainine
Ms'wmamﬂ | Wide DS W‘E‘KLS tievisualnurse.com
| Different
appearance =
=" diff igi
& Ifferent origin

*For illusrative purposes only

108
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Ventricular rhythms & arrhythmias

VENTRICULAR

ORIGIN WF—}LF
« Single site rhythms

* Multi-site rhythms OVERVIEW

- Inherent rate is much
slower than upstream
sites 20-40 BPM

- Thick muscle cells
depolarize slowly =
wide, slow QRS

8/18/2023

www.thevisualnurse.com
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IDIOVENTRICULAR RHYTHM

IEE
;
@thevisyalnurse
tf Intirse.conm

hevistia

< 40 BPM
ACCELERATED IDIOVENTRICULAR RHYTHM

(fievistalngrse
thevisualnurse com

50 - ~110 BPM

VENTRICULAR TACHYCARDIA

e R
VV/f/ AL

kbbb Ui

> 100 BPM

110

Idioventricular rhythm & AIVR

IDIOVENTRICULAR
. L RHYTHM | \ | A
Share similar characteristics seen ,J‘\!»JU»Q'L/\,J‘U»,
in the image to the right
Rate is the major difference
between the two

Often transient

CRITERIA

bl P waves
4080

e (1

www.thevisualnurse.com
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IDIOVENTRICULAR RHYTHM

G

v 3 Seconds S 3 Scconds y
< ™ L |
RATE: Atrial: Noft  Ventricular: 30 -

RHYTHM: Atrial—Regular—iregetar  Ventricular(Regdlar> Irregular
PWAVES: Nont pR: Nore QRS: 20.12 QT: 0.uo

ST SEGMENT: okay@ Depressed T WAVES: rght

FINAL INTERPRETATION: dioventricularthythm

www.thevisualnurse.com
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IDIOVENTRICULAR JUNCTIONAL
RHYTHM RHYTHM

. No Inverted P wave
identifiable *before or after QRS
P waves (If present]

Typically

Wide regular Narrow
(predictable R
QRS wave pattern) QRS
>0.12s ayle <0.12s

Inherent rate
~40-60 BPM

Inherent rate
~20-40 BPM

Not including aberrant conduction
If before: PR interval is <0.125

113

Ventricular tachycardia

VENTRICULAR
TACHYCARDIA

pulse

A wide complex (QRS) tachycardia

- Regular R-R rhythm/interval
- With no discernible P wav

* Monomorphic versus Monomorphic)
polymorphic NVWWWNV
* Impaired filling and contraction
* Cardiac workloads ('KIWL:RI,\
* Patient may or may not have a e ot aom

WATAARHARY. it

www.thevisualnurse.com
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Ventricular t

achycardia

VENTRICULAR TACHYCARDIA (Monomorphic)

WMV

HEART RATE  si0mm
REGULARITY  fesuc
PWAVES  tooe

£ pRINTERVAL  on
QRS COMPLEX wae: 3012 sconds

VENTRICULAR TACHYCARDIA (Polymorphic

HEART RATE  >w0sm
REGULARITY  inegubr
PWAVES None

PRINTERVAL  None
QRS COMPLEX wie:>012 aconts

www.thevisualnurse.com
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MONOMORPHIC VENTRICULAR TACHYCARDIA

WA

k 3 Secondls e 3 Sceondls
L5 A
RATE: Atrial: N/A_ Ventricular: 1£0

RHYTHM: Atriak-Regulor—irmegoler  Ventricular(Regular> Iregular
PWAVES: N/A PR: N/A QRS: 0.2 QT:_NIA

STSEGMENT: Okay Flevated Dapresseh T WAVES: Inuesid

~

FINAL INTERPRETATION;: Monomorphic ventricur tachycarda

Ventricular tachycardia

POLYMORPHIC VENTRICULAR TACHYCARDIA

3 Scconds 3 Secands 3
RATE: Atrial: N/A_ Ventricular: 70
RHYTHM: Atrial—Regolor—iegolar  Ventricular Regular (ffregular)
PWAVES: NIA pR: NIA_ QRS: 702 QT: NIA .
STSEGMENT:  Okay-Fievoted-Bepressed TWAVES: N/A_

FINAL INTERPRETATION: Polmorshic vetrul tchycarda

www.thevisualnurse.com
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Supraventricular tachycardia

A o O o o T

e

2o oML QC

SUPRA = from above g
= Narrow complex CJ

thevibiialnursé.com

i
Trw,ms... @iheisualntrse
20128

Ventricular =
Wide & ugly

Ve P
i T

1

athevisuathurs

hevisualaurse.com
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Torsades de pointes

A form of polymorphic VT
Electrical focus is rotating
around the heart

Remember your cardiac
vectors

Bowtie appearance
Hallmark causes
Long QT syndromes
R on T phenomenon

TORSADES DE

POINTES | ﬂ [l .
L bWW,«f-u\f g
/ \\ CRITERIA

y T
L - HR ~200-250+ BPM
= Form of polymorphic VT
O

prolonged QT interval

oo

www.thevisualnurse.com
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Ventricular fibrillation

Fibrillation = quivering

Cardiac output is next to zero
Immediate CPR and ACLS
Defibrillation and early shocking
H's & T's

VENTRICULAR
FIBRILLATION

A

OVERVIEW
- Disorganized & chaotic
impulses = “quivering”

ofveerces - no caiacoutput
Mo wanes
D - Inconsistent pseudo QRS, if any
0 & oy be coese o

www.thevisualnurse.com
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VENTRICULAR FIBRILLATION

e

L 2 Seeonds
k

)
A<

3 Semds r
n

RATE:  Atrial: N/A_ Ventricular: ~220

RHYTHM: i

Ventricular Regular (frregufar)
Ih —

Alrial—Regttar—tregular-
PWAVES: _N/k PR: N/t QRS: 2012 QT: N/
ST SEGMENT:  Okay—Flevated—Bepressed-  TWAVES: N/
FINAL INTERPRETATION: Ventricular fibrillation

www.thevisualnurse.com
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Asystole

ASYSTOLE

Absence of electrical and
mechanical activity

Confirm in more than one lead
ACLS protocols
H's & T's

———~— e —~——

; \ OVERVIEW
- Absence of electrical and

mechanical (systole) activity
- Absence of cardiac output
- The famed “flat-line”

www.thevisualnurse.com
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ASYSTOLE

K 3 Seconds 5
~

Ly

RATE:  Atrial: N/A  Ventricular: N/
RHYTHM: Atrial Regular | I

Jar—Reselar—irrasi

PWAVES: N/# PR: NIk QRs: NIk QT: NIA

ST SEGMENT:  Okay—Flevated—Pepressed-
FINAL INTERPRETATION: Asystole

TWAVES: N/

www.thevisualnurse.com
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ECG RATESS)

REFRENCE SHEET

BPM

SINUS & ATRIAL" §
ORIGIN

VENTRICULAR
ORIGIN

AVR). ot mayange 100 - 250 bt re commony>150 beas g i,

123
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Non-sustained ventricular

or more successive ventricular-
origin beats lasting less than:

— 15 beats

— 20 beats

— 30 seconds

— 1 minute

tachycardia (NSVT) is defined as 3

Review

This pattern describes a rhythm
in which every second beat is a
premature ventricular
contraction (PVC):

— Ventricular couplets

— Ventricular bigeminy

— Ventricular trigeminy

— Ventricular quadgeminy

www.thevisualnurse.com
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@thevisualnurse
thevisualnurse.com

@thevisualnurse
thevisualnurse.com

@thevisualnirfe
thevisualnurse. ¢oh
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6 second method)

RATE: Atrial: (0 Venticular: 120
RHYTHM: Atrial KGgiDr Irregular
PWAVES: Mprght pR: 0,165 QRS: 0.0fs

Sinus rhythm with a multifocal ventricular couplet
A

e g 18
g et
pi ) L -
b & R o ainurse
dd wsple (7012 thevisualnurse.com
&I‘ﬁ) beacts ,h(uﬁh W‘z
Undedg .
momdraied L
RATE: Atrial: 50 Ventricular: 70 Ventricular: §3

RHYTHM: Atrial ®egll3p Imegular  Ventricular Regular {iregulst
PWAVES: oyt PR: 0,125 QRS: 0135 QT: lisbchiiumc
ST SEGMENT: COKapElevated Depressed T WAVES: fiét

g
2l00 B
S ldshwy & osconss 4k P st

@\\)‘T 0M05
STSEGMENT:  Okay Flevated Dpicsd ¥, TWAVES: gt
Uiy s

sained ventriculr tachycardia (NSVT)

WA T agpassion
1

Fthevisualnirse

Tawincdi 1hesLialnrse. com

e unker
(small box fmethod)
Ventricular: »/0]

Ventculr Regular GG

h

v Thevisualnurse.cn
s s+ g e same S
b&mﬁt{mmd
prekin e rtgules
6 second method) smatt o et
RATE: Atrial: 30 Ventricular: b0 Ventricutar——

RHYTHM: Atral @gdlr Iegular  Ventricular Regular  (Ggar
PWAVES: Hoght pR:0.24¢ QRs:0.105 Qr: 0:405
STSEGMENT: Okay Elevated QEpreshd  TWAVES: [vefted

126
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ATRIOVENTRICULAR
BLOCKS

www.thevisualnurse.com

ATRIOVENTRICULAR (HEART) BLOCKS ON THE ECG

WHAT 5 A HEART BLOCK? CONDUCTION SYSTEM

Can occur many o
the ventricls

bundle

Fist, second, r third

ONTHEFCG

FEART BLOCK DECISON TREE

No < More P than Q7 (QRS) —» Yes
+
e the

Variable™

Tenghen before 3
dropped QRS! complee

L.

8/18/2023
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2ND DEGREE
TYPEII

2ND DEGREE
TYPE|

Identifiable
relation btw

Ps&Qs
More P's

than Qs

Gave me hell
fent

HEART BLOCKS

Changing PR
interval

THIRD
DEGREE

www.thevisualnurse.com
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First degree AV delay

* Natural function of the AV node
* Normal PR interval
* Consider patient population

129

FIRST DEGREE
AV BtO€K DELAY

(. —

OVERVIEW

- One upright P wave
per QRS in 11 ratio

- Consistent PR interval
that's prolonged

PR INTERVAL 0,205

www.thevisualnurse.com
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FIRST DEGREE AV BLOCK
i e

e

K 3 Seeonds 5.
< ~

RATE: Atrial:_60_ Ventricular: (0

RHYTHM: Atrial (Regular) Irregular

3 Seeonds N
3

Ventricular (ReguTah) Irregular
3

PWAVES: Uprght PR: 030 QRS: 0.12 QT: 0.4¢
ST SEGMENT: @ Elevated Depressed T WAVES: Uprght

FINAL INTERPRETATION: Sinus thythm with first degree AV block

www.thevisualnurse.com
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Second degree Type | AVB

* Normal conduction review

¢ Common causes

« A fatiguing AV node?

« Differentiating between Type Il

SECOND DEGR
AV BLOCK TYP

OVERVIEW

- More P waves than QRS

- Variable and progressively lengthening
PRinterval

- “Dropped QRS beats

- Irregular ventricular (R to R) rhythm

- Also called Wenckebach phenomenon

- Also called Mobitz |

www.thevisualnurse.com
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SECOND DEGREE AV BLOCK (Type 1)

RHYTHM: Atrial Regulap Irregular

PWAVES: Uyt PR: Vares QRS: 0.12 QT:
STSEGMENT: Okap) Elevated Depressed  TWAVES: Upght

‘ i H
i 1 1
| |
i I I
L\ | A\
i
o i :
L 2 Sceords o 2 Sueonds 3
K O3 a

RATE: Atrial: 90 Ventricular: 70

Ventricular Regular @
y

FINAL INTERPRETATION: Sinus thythm with second degree type 1AV block

www.thevisualnurse.com
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Second degree Type |l AVB

SECOND DEGREE
+ Comparing to Type | AV BLOCK TYPE 2
* Rapid identification

* Patient presentation

OVERVIEW

- More P waves than QRS

- “Dropped” QRS beats

- No progressive lengthening of PR interval
(beats dropped without warning)

- Also called Mobitz I

www.thevisualnurse.com
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SECOND DEGREE AV BLOCK (Type 2)

K 3 Secords < 3 Swords
K <

N
A
RATE:  Atrial: /00 _Ventricular:_70

RHYTHM: Atrial Regulap Iregular  Ventricular Regular @
P WAVES: Wryht PR: 012 QRS: 0.0F QT: 0.42

ST SEGMENT: Okay Elevated Depressed T WAVES: Upght

FINAL INTERPRETATION: Sinus thythm with second degree type 2 AV block

www.thevisualnurse.com
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Third degree AVB (Complete heart block)

COMPLETE HEART

Sinus & ventricular rate review BLOCK (3rd Degree)
Independent upper and lower
activity (I - T
Result OVERVIEW
- More P waves than QRS
Ca refu| PR inte rVaI - Variable & changing PR interval
- Atial & ventrcular disocition
consideration - Al thythm regular

- Ventricular rhythm regular

- QRS may be narrow or wide

- Atria and ventricles at two independent
heart rates

- Medical emergency

www.thevisualnurse.com

135

45



COMPLETE HEART BLOCK

|

|

e
o

__/\JK/\-/_,\_) \/\,’

@thevisualnurse
thevistalnurse.com

Kk 3 Scconds 5
k O3

3 Seeads =
ol

RATE: Atrial: 90 Ventricular: 40

STSEGMENT: Okay Elevated Pepressedd
FINAL INTERPRETATION: Complete heart bock

RHYTHM: Arrial @egulap lrregular  Ventricular Regufa) Irregular
P WAVES: Ugrypt PR: \ueutle QRS: 0.06 QT: 0.4§

T WAVES: Inverhd

www.thevisualnurse.com
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/

escape rhythm

|

COMPLETE HEART BLOCK:
the QRS isn’t always wide

N

If the AV junction initiates the I the ventricles initiate the

escape rhythm

|

QRS may appear narrow QRS may appear wide

137

ATRIOVENTRICULAR (HEART) BLOCKS ON THE ECG

WHAT 15 A HEARY BLOCK coNpUETION sysTEM

Review

Which of the following heart (AV)
blocks are associated with a
variable (changing) PR interval?
— First degree

— Second degree Type |
— Second degree Type Il

FEART BLOCK DECION TREE —

— Third degree (CHB)

No. < vore Ps thin Q2 QRS) —= Yes
‘

www.thevisualnurse.com
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More Ps

ha RS
MOBITZ | e CHB
Progressively longer PR No pattern to PR
Changing
PR interval

8/18/2023
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Sinus ehyth with a 15t deg

P
one pr G

«
RATE:  Atial
RHYTHM: Atrial
PWAVES: light PR: 0.3us QRS: 0,065 QT: 0.40x

STSEGMENT: (ORap Elevated Depressed T WAVES: Wfight

Sinus yth it seco degre ype I AV block Mobit it i QRS & T dgresion
i
gl il ghon w'w‘u‘.’},“’ "
X | P i it
Bl D N I
PG i
oA [ frse
Conéicant P eyl i Gandosted thevisualnurse.com
i Sparadic BF5 diop
b Second muthad
ekt bt
RATE: Atial o Ve

RHYTHM: Atrial REgW® Irregular  Ventricular Regular \fogm
PWAVES: Upright pR: 01Ut QRS: Dlbt QT: 04
STSEGMENT: " Okay Flevated REpEsSed T WAVES: Invertud

aotis

- i i bt i)y i
thevisualnursé.com T (o> { g MU nurse.con
g b e
(6 second method) Homeoammetlod
lbox e RATE: Atial: b0 Yentricular; b entricutor——
Venticula
u RHYTHM: Atial gD megular _ Venticular Regular \Gagibe
Ventricular &GP Irregular PWAVES: Wiyl pR: utube QRS: 0105 Q. 0.4

ST SEGMENT: (ORI Elevated Depressed T WAVES: iprght
g
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PACEMAKER
SPIKE

PACEMAKERS g

| | %
@thevisualnurse

thevistialnurse.com

www.thevisualnurse.com
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Pacemakers

« Types of pacemakers
¢ Uses
« Artificial pacemakers

* Capture V\ 1 w | | VL

@thevis
thevisualnrse.com

www.thevisualnurse.com
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ATRIAL PACED

/ Pacemaker spike

() followed by a P wave 7
indicates an atrial (/4

paced rhythm

ATRIOVENTRICULAR
PACED T

PACER SPIKE VENTRICULAR PACED
4

4 { PACER SPIKE

Lab Al

Pacemaker spike
followed by a wide QRS
complex indicates a
ventricular paced rhythm

/ Initial pacemaker spike followed by
a P wave, preceding a second
N / pacemaker spike followed by a
N wide QRS indicates an
e atrioventricular (AV) paced rhythm

www.thevisualnurse.com
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8/18/2023

ATRIAL PACED RHYTHM
e treSadoal

s s ]
i i i

M 3 Semds N 3 Seeonds N
13 O3 2

RATE: Atrial: 70 Ventricular: 70

RHYTHM: Atrial Regulap Irregular  Ventricular Regul3) Imegular
P WAVES: Uprght PR: 020 QRS: 012 QT: 052 -

ST SEGMENT: (Okay) Elevated Depressed  TWAVES: lpryt

FINAL INTERPRETATION: Auial paced thyhm

www.thevisualnurse.com
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Ventricular & AV pacing

VENTRICULAR PACED RHYTHM ATRIOVENTRICULAR PACED RHYTHM

TV | Y

/ HEART RATE  sumsoncsegrme i HEART RATE  sutam g e
REGULARITY s REGULARITY s
PWAVES e < PwavEs e
PRINTERVAL  eoe N[ PRINTERVAL s o ieyeacanteton
QRS COMPLEX wie 2012 scons SV QRS COMPLEX w501 i

www.thevisualnurse.com
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Auial paced rhythm

Lol
fpbnampe o
=Ml pacing.

(6 second method)
RATE: Atrial: T0__Ventricular: 50

STSEGMENT: (Ola Hevated. Depressed

Atrioventricular paced rhythm

it

A

evisuainurse

Fotomed. et
Outpatet o, L i
i ,_i’twﬂa ‘Mits prghevisiialnurse.com
(6 second method) (small box method)
RATE. Atiak 10 Venicular: 10 Ventrcular: 11

RHYTHM: Atrial RegdlaD Iregular  Ventricular ®egufaD Irregular
PAWAVES: lpegh PR: 0.1 QRS: O.1f5 QT:0.4bg
STSEGMENT: Okay Elevaled Depressed T WAVES: gl

0
@thevisualnurse
thevisiialnurse.com

(small box method)
Ventricular: 75

RHYTHM: Atrial Keg) Iregular  Ventricular REgUI) Irregular
PWAVES: Wrgtt PR: 0168 QRS: 0,105 QT: b dimag

TwAVES: Flit
Venticular paced syt
e Vit cainr LB ||
|
"t Prisns Sthevidtminurse
e thevisualntrse.com
(6 second method) (smallbox method)
RATE: Atral: NIA_ Ventricular: 70 Ventricular: 7|

RHYTHM: Atrio}—Regulor—bregeler  Ventricular €egdl® Irregular
Pwaves: NIA_ pr: NA_ QRS: 0206 QT s
STSEGMENT: Olay Gl Depressed  TWAVES: Wyt

8/18/2023
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Follow The Visual Nurse:

Online at: www.thevisualnurse.com

100
PRACTICE
RHYTHM

On Instagram: @ ——
That’s it! Thank you!  @thevisualnurse

On Amazon: e s
BASIC CARDIAC riemiemtdmtioms
RHYTHMS
s NE‘;{‘S‘?L“‘M e S ssiin
) 2
LL.LL.LLlViL IN]
12-LEAD
ECGs_.£
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