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Cardiac Arrhythmias
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Cardiac Arrhythmias

« ECG Basics
« Approach to Rhythm

 Brady-Arrhythmias
« Sinus Bradycardia

* Arrhythmias
« Premature Atrial Contraction
« Premature Ventricular Contraction

« Tachy-Arrhythmias
« Sinus Tachycardia
« Atrial Fibrillation
« Atrial Flutter
« Multifocal Atrial Tachycardia
« Supraventricular Tachycardias
* Ventricular Tachyarrhythmias




ECG Basics
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ECG Basics

« Approach to Reading ECG:
* Verify

* Rate
- Rhythm

* Axis
- Amplitude

. |ntervals

8 |schemia




ECG Basics

One large S mm = 5 mm box

regresents O 2 ssconds (200 ms) ONe smal 1 mm = 1 mm DROCk ' > :
2 srils ) t e and 05 mV ampitude represents 40 ms e and
A MV (10 mm hegh ) : o
refletence puise 0 1 mV ampitude m. 5

6 Seconds

an * 05 my
0.2 Seconds

The whole ECG Strip is 10 seconds

Ampitude

Time

Internet Source: practicalclinical skills.com




ECG Basics - Rate

« Heart Rate Calculation Methods:

« Counts QRS complexes

* 6 second interval X 10
« All strip (10 seconds) X 6

« Distance between QRS-QRS complex

« Rate = 300 / Large Boxes
« Rate = 1500 / Small Boxes

< =
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300
150
100
75
60
50



ECG Basics - Rhythm

1. Is it Tachycardia / Normal Rate / Bradycardia? Rate

2. QRS is it Narrow or Wide? Narrow: Rhythm from AVN and above & conduction through normal system
Wide: Rhythm below AVN OR Abnormal conduction

3a. Narrow QRS - Is it Regular or Irregular
3b. Wide QRS - What is Morphology? Pathophysiology of Wide QRS: Vent. Origin or Aberrant conduction?

4. Look for P-wave (Best place in Lead@nd@ What is the atria doing?

5. Relationship between the P wave and QRS ? What is the underlying circuit?




ECG Basics - Axis

Left axis
deviation

Extreme right
axis deviation

180° 0°

Right axis
deviatio

+ 90°




ECG Basics - Axis

Left axis
/ . »
deviation

« Heart Axis Calculation Methods: Extreme tight

« Lead . Il & I axis deviation
Normal Positive Positive Positive Right axis
deviation /£,
LAD Positive Negative  Negative |
RAD Negative Positive Positive

Extreme Negative  Negative Negative  Lead il

Axis Lead |l

+ 90°




ECG Basics - Axis

« Heart Axis Calculation Methods:
« Lead | & Lead AVF

I\ _
: b A
| +120 1. +60
avF » I +90 g o
avF
Copyright ©2006 by The McGraw-Hill Companies, Inc

All rights reserved.




Extreme

ECG Basics - AXiS  Axis

Left axis

« Heart Axis Calculation Methods: deviation

Extreme tight

« Lead |. Il &I | axis deviation
Normal Positive Positive Positive
LAD Positive Negative Negative
RAD Negative Positive Positive

Extreme Negative Negative Negative
Axis N + 90°

Normal Axls




ECG Basics - Axis

lead ECG Electrode Placement
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ECG Basics - Amplitude / Hypertrophy

« Low Amplitude
« Limb leads < 0.5 mV P wave 0.2

« Precordial leads < 1.0 mV QRS 1.0
T-wave 0.2-03




ECG Basics - Amplitude / Hypertrophy

Lead 1]
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L1997 Frank G Yanowitz M D L1997 Franh G Yanowitz M D

P wave amplitude > 2.5 mm in Il and/or > 1.5 mm in V1 P wave duration 2 0.12s in frontal plane (usually lead II)
Notched P wave in limb leads with the inter-peak duration 2 0.04s

Terminal P negativity in lead V1 (i.e., "P-terminal force") duration 2 0.04s
& depth2 1 mm.




ECG Basics - Amplitude / Hypertrophy

. \ _].J
| j CORNELL Voltage Criteria
=V d! * SinV3+RinaVL > 24 mm (men)
* SinV3+RinaVvL > 20 mm (women)

ESTES Criteria Points

*Voltage Criteria (any of): Ror S in limb leads 2 20 mm (sensitivity = 22%, specificity = 95%)

*SinViorVvV2 230 mm 3 points

*RinV50rvée 230 mm

*ST-T Abnormalities: Without digitalis 3 points Limb-ead voltage criteria:

*With digitalis _ 1 point * RinavVL2 11 mm

Left Atrial Enlargement in V1 3 points * RinaVL 213 mm +Sin il 2 15 mm (if LAD)
: — | : * Rinl+Sinlll >25 mm

Left axis deviation _ 2 points

QRS duration 0.09 sec 1 point Chest-ead voltage criteria:

Delayed intrinsicoid deflection in V5 or V6 (>0.05sec) 1 point * SinV1i+RinV5o0rVv6 235 mm

("diagnostic”, 2 S points; “probable”, 4 points)




ECG Basics - Amplitude / Hypertrophy

RV

« Any one or more of the following (iIf QRS duration < 0.12 sec):
kRnght axis deviation (> 90 degrees) in presence of disease capable of causing RVH
« RinaVRz 5 mm, or
* RinaVR>QinaVR

* Any one of the following in Iea

/),(R/S ratio > 1 and negative T wave
« @R pattern
>R >6 mm, orS < 2mm, or rSR' with R' > 10 mm

 Other chest lead criteria:
* RinVi+SinVS(orve) 10 mm
* R/SratioinVoorve <1
* RInVoorve<5Smm
s SINVSorVe>7 mm




ECG Basics - Intervals

Wt*} IVais

* QTc = QT Interval / VRR Interval

.
. . Upper Limit of Normal QTc _

.08 10 |

) .l N

<012 < _ Male > 460 - 470
Female > 470 - 480

7 500 5 'V ﬁb\onjq\-ion




ECG Basics - Ischemia

High Lateral Wall: | and aVL a &
Ant | Septal Wall |

V1 and V2

4

l - ‘ .
! aVL \ f. “ Ry LA D | WS . ; _ il ’
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ECG Basics - Ischemia

.-.. - — wellcnf'; 5\3\’\1

| - ' L, LAD Fr‘oxima\ Occlusion

L, \nracranial hemonrhage

*A.-,L/PeYaCJM'C \ -wave:
L i schemiq

L Ir\y perl<alemic




Approach to ECG

» Rate

« Regular: Rate = 300 / Large Boxes
* |rregular: Rate=#RINECG X6

. Rhyt nm

1. Is it Tachycardia / Normal Rate / Bradycardia?
2. QRS is it Narrow or Wide?

3a. Narrow QRS - Is it Regular or Irregular

3b. Wide QRS - What is Morphology?

* Axis

Ertreme nig™t

950

4. Look for P-wave (Best place in Lead |l and V1)
9. Relationship between the P wave and QRS ?

Raght aus
coviato Normal
+110° :
.
. Ampl itude
Low: LAE:
Limb <0.5 mm P Width >120ms
Chest < 1.0mm RAE-
PHL>25mm

LVH : Comell's Criteria

¢« SinV3+RinaVL > 24 mm (men)
¢ SINV3+RinaVvVL > 20 mm (women)
IVH: lead AVL >11 mm

RVH : Lead V1
* R/Sratio > 1 and negative T wave
* R>6mMmM/S<2mm

* ISR'withR'>10 mm

- |ntervals

PR 120-200 ms
QRS < 110120 ms

QT < 480-500 ms

'|schenﬂa

# Small sq.
35
<3

< 15 RR Interval

<12

STEM



Approach
to Rhythm




Approach to Rhythm - Normal Rate

1. Rate Normal Rate
2. QRS Narrow Wide
3. ORS Regular Irregular
Morphology
Ventricular Aberrancy
4. P wave Present Absent Present Absent Absent Present
5. P-QRS Single Multiple Retrograde
Relation
DDx NSR A Flutter Junctional Junctional SRwith PAC AFib AIVR Conduction Abnormality
Rhythm Rhythm
Atrial 2:1 AV Block Wandering
Rhythm Pacemaker
1% degree A Fl with
AV Block Variable

Conduction




Approach to Rhythm - Bradycardia

K

1. Rate Bradycardia
2. QRS Narrow Wide
3. QRS Regular Irregular
Morphology
ventricular Aberrancy
4. P wave Present Absent Present Absent Absent Present
5. P-QRS Single Multiple Group Relrograde AV
Relation Beating Dissociation
DDx SB A Flutter =" Junctional Complete AV  Junctional SB with A_Fib with Ventricular Conduction
with SVR degree Escape Block Escape PAC SVR Escape Abnormality
AV Block Rhvthm (3V degree) Rhythm Rhythm
1st degree 2:1AV A_Fl with
AV Block Block Slow &

Vanable
Conduction




Approach to Rhythm - Tachycardia

« DDx of SVT Short R-P
« Short RP Tachycardias (RP<PR):
« Typical AV Nodal Re-entry Tachycardia (AVNRT)
* Junctional Tachycardia ! /\~\_,/\
« Orthodromic Atrioventricular Tachycardia (OD - AVRT) \ \
« Atrial Tachycardia "
Long R-P

» Long RP Tachycardias (RP>PR):

« Sinus Tachycardia (ST)
« Atrial Tachycardia (AT) |
« Atypical Orthodromic Atrioventricular Tachycardia (OD - AVRT)

« Atypical AV Nodal Re-entry Tachycardia (AVNRT)
« Junctional Tachycardia

« Mimickers:

« Atrial Flutter with rapid conduction
« A Fibrillation with very rapid conduction




Approach to Rhythm - Tachycardia

Tachyarrhythmia Framework

REGULAR RHYTHM IRREGULAR RHYTHM
v
&l + Sinus tachycardia « Atrial fibrillation
> * AVNRIT « Atrial flutter w/ variable AV
® * Orthodromic AVRT block
| * Atrial Tachycardia * Multifocal atrial tachycardia
545 « Atrial flutter

* Junctional tachycardia

* Polymorphic ventricular

4. * Ventricular tachycardia tachycardia

* SVT with bundle branch block  Atrial fibrillation with bundle
Lé-l * Antidromic AVRT branch block
§ * Pre-excited SVT * Atrial flutter with variable AV

block & bundle branch block




Arrhythmias




Mechanisms of Arrhythmias

| hase 3 ear
Triggered activity F /
¥ j Terzade de pointes

Automaticity Tr;ag‘a;d @hw:’d e \/\'

DBoxin foxicl r/v (ale |>quse

Re-entry

3
0,

Macro-Re-entry Micro-Re-entry




Arrhythmias

NO kachy , No brady
 Premature Atrial Contraction / Complex

« Premature Ventricular Contraction / Complex




Premature Atrial Contractions / Complexes (PAC)

 Very common. May cause Palpitations

« Causes:
(D Adrenergic excess
« Pharmacological

« Electrolyte imbalances ’—"‘JV@J‘ /\,_AJ/\__A..ML\_/\.&/

* Ischemia earide ] i od
 Hypoxia
* Infection.
Asymptomatic Observation
Symptomatic Rx Cause

(Palpitations, Fatigue, Exercise Intolerance, Angina, Dizziness, Syncope) B-Blockers




Premature Ventricular Contractions / Complexes
(PVC)

« Common. May cause
Palpitations.

« Causes:
* Hypoxia
« Electrolyte abnormalities
 Pharmacological
@Structural heart disease

I—»,SOMQ S\'\OP'S- % Honomof‘P"\iC_

Multifocal PVC's: more than one shape

|

LDi%Eemm shapes: Mulwi Rocal

Po\ mor (bh'\c,




Premature Ventricular Contractions / Complexes
(PVC)

Premature Ventricular Contraction (PVC) - Subtypes

FS UL GRIER 80 B335 1% S51ks * BIGEMINY
ey ' 1 normal , 1 echopic

6 oupler |
TRIGEMINY Pl 1nermal 27 abnorma

1 ' 2, Hai VJ o<
2 - o ' 2 3 ‘ \—) HO’(\OMOTF\\\Q

A
oo\ Al AL QUADRIGEMINY
e {7/ — POlymorP\nic_

,\,2/3/ i eC c ma“’lﬁo ‘

Hoﬂo mor \1 . N ‘
POlymorP(\j\i\g NTT vﬁa‘é ) 15)

Mono mor‘:\n'\q CouF\e,\-

it 2 abrermal r}bﬁ“ L
2
NSVT

() HOYIO MOT‘Ph TRV T non ~ sustained

Ly means < 30 sec




Premature Ventricular Contractions / Complexes (PVC)

Clinical Status Management

Asymptomatic - Infrequent Observation
Asymptomatic - Frequent / Repetitive R/0 Heart Disease
B-Blockers
EPS +/-1ICD/Ablatioa
Symptomatic Rx Cause

(Palpitations, Fatigue, Exercise Intolerance, Angina, Dizziness, Syncope) B-Blockers




Tachyarrhythmias




Tachyarrhythmias

« Sinus Tachycardia
* |[nappropriate Sinus Tachycardia

« Atrial Fibrillation

« Atrial Flutter

 Multifocal Atrial Tachycardia
« Supraventricular Tachycardia

« Ventricular Tachycardia

« Ventricular Fibrillation




Sinus Tachycardia

« Rate >100 bpm

Sinus Tachycardia




Sinus Tachycardia

« Causes:

Physiological Cardiac Conditions Medical Condition Pharmacological

* Exercise

* Emotion

* Anxiety

* Pain

* Fever

* Pregnancy

* Volume Depletion

« M|

* Cardiomyopathy / HF
* Acute Valve Disease
» Pericarditis

* Postural

* Shock

* Hypoxia

* Respiratory Distress

* PE. 5 mosr oommcn\7

« Anemia Wit sinus l-qc.h7

* Infection

* Dehydration

* Hyperthyroidism

* Pheochromocytoma
* Cushing’s

* Hypoglycemia

* Panic Attack

» Caffeine
* Alcohol
* Tobacco
» Catecholamines
* B agonist

BB Withdrawal
» Vasodilators

* Atropine

* Theophylline

* Decongestants
» Cocaine

* Amphetamines

P Weight lock
drud\s

* Thyroid Hormones




Sinus Tachycardia

* Management:
* Treat the underlying cause
* Treat the underlying cause
* [reat the underlying cause

(™®Inappropriate Sinus Tachycardia Na cause
* B-Blockers

* lvabradine - VHR ((works on the t;urmy corrent ) — HF ij

* RFA
AHQI:'[OI\ — EY\C‘ SQW\E




Atrial Fibrillation

« Very common

JSS SRR \er @un yuRd ¥ 18 18 18 2 IR 18T BN D
"\ pulmonary yein  m AR R




Atrial Fibrillation

With ajejrj

« Causes:
« Heart disease: CAD, MI, HTN, mitral valve disease
« History of cardiac surgery
« Pericarditis
« Pulmonary disease (PE, COPD, Hypoxia)
* Thyroid disease hypo hyper
« Pheochromocytoma
+ Systemic iliness (e.g. Infection,)
« Stress (postoperative, pain, anxiety)
« Hyperadrenergic states
« Cocaine or methamphetamine use

« Extremes of activity (sedentary lifestyle, excess exercise such as marathon running)
« Excessive alcohol intake (“holiday heart syndrome”™)




Atrial Fibrillation - Management

“lo Know if the nega’ anH coaja\amk Oor no:
CHA2DS2-VASc Score

@

Rate Control Anticoagulation "o Know the. possibili .
CHF or LVEF < 40% 1 f of ““3"‘3-
HAS-BLED score
HTN 1
*e 275 aévame.) aqe 2 | m
*H - Hypertension ]
— B-Blockers — Warfarin DM 1 A - Abnormal renal or liver function
(1 point each) 1or2
o | CVA/TIA/TE  sioke 2 e ,
blood r Vascular 1 XB - Bleeding 1
- PRssure \ L - Labide INRs 1
Age 65'74 e Ne 1 x E - Elderly (> 65 years) !
— CCB — DOACS 5e¢
emale 1 D - Drugs or alcohol (1 pointeach) 1or2
*bqlnijakran = J\‘rec.L -
thrombin inhibier L >4 _n e,eAs COQJ\L\QHon

X Nvaroxitan — A r « Lol .
\dixibon " et factor X inhibirers D — weeds ASpifin o“‘f Lcalled loan AVibL]

11— Jméq N — il the 1 is bes she s a Pemqle,asﬁﬂn

usepul in who has low l)\wA pre ssune may be m&j\\
LA n (@ ) bapy & b **ﬂeﬂ in AR\ fl-s.

Valvular A- Fib:

— Digoxin

A -Fk with meclhanical valve

5> ARL with sewere mivral stenosis > ATib Wik L\//—\D]
LIVR=258- 3.5 L \WNR = 2-3




Atrial Fibrillation - Management

CHA2DS2-VASc Score

Rate Control

Anticoagulation

CHF or LVEF £ 40% 1
. HAS-BLED score
oo lPoms
H - Hypertension ]
— B-Blockers - Warfarin D1 13 1 A - Abnormal renal or liver function
C 2 29 5 (1 pont each) 1or2
3 32 S - Strok Bleeds per
A 4 4 1 L - Labd
6.7 E - Eldes 0 1.13
2 1.88
7 9.6 . 274
8 6.7 4 870
9 152 5 125




Atrial Fibrillation - Pearls

Oiscuss  wiich vhe Pt QV\A his eo\m\\

Calculate Rusk Review Therapy

Stroke Risk 1 .2::'« 61 .1 :nu

CWa 0% waie

©) Select Therapy Option

Patient Information

© Evaluate Therapy

Standard Dose

;(0‘

Strole Nich Fced Safety
Be-wf 1 L ) Inbs
v Risk/Benefiit Information*

Patient s ANNUAL risk of stroke 0%
¢ thromboembolism with
Dabigatran

CHA,DS,-VASCc Relative risk reduction 7%

Absolute risk reducthon 1 4%

Chance of benefit per year i1nl




Class IV
Calcium-channel blocker
Verapamil

Diltiazem

Class |

Sodium-channel blocker
la (moderate): quinidine,
procainamide K*/CI (out)

Ib (weak): lidocaine, mexiletine Ca2* (in) Class Il
Ic (strong): flecainide, Potassium-channel

propafenone blocker

Amiodarone
\ Sotalol

l K* (rectifier) l\

Atrial Fibrillation - Management e

Metoprolol

Rate Control Anticoagulation Rhythm Control

Unstable THR [&F

Symptomatic “es\"“" rare corpra} Electrical cardioversion

— B-Blockers - Warfarin

Rate not controlled
— ' e Young / New Onset

CHF or LVEF = 1

40%
HTN 1 Drug Therapeutic Uses Comments . ra . .
| rS\on
- CCB _— DOACS very long half-life (25-60 days): Class I, | | Pha rmacologlcal cairdioVe
“. > 75 2 severe I1, III & IV (multichannel) actions and A . dq
e e supraventricular and therefore decreases phase 4 slope and mio Tone
ventricular conduction velocity; potentially serious . . . .
DM 1 arrhythmias side effects (e.g., pulmonary fibrosis; |I>|LH|| Ae o= dass "l O\Rn —qn‘\‘\(' \—‘\M‘ C

hypothyroidism)

CVWTE 2 supraventricular

: : slow inward Na' activator, which delays
arrhythmias; atrial y

ibutilide flutter and repolarization; inhibits Na'-channel
er : ; S g :
Yascular 1 sbrillati inactivation. which increases ERP:
fibri atl.on IV otly cPlecrive repmmy
conversion y Periad

65‘7‘ 1 I—)& vime, a pew -
Digox Age Ay Ablation
|gox| n Female

bun\i{\j He spors aroumt\

the pulmo nary vein




il

.

Hemodynamically
stable?

Atrial Fibrillation - Pearls

- —

First diagnosed episode of atrial fibrillation | . \

= T | |

Paroxysmal A l'éeh“i \y <3Jogs Rate control Immediate electrical
(lhll;’l”}' <48 h) rermin / o;“_g o \—)Fq'\le_cl cargioversion
i_.l | l so | decided o do rhyvhm
Persistent AF Conky|
| S— - . Duration of AFib
(=7 days or need of 48 7
cardioversion) .
| Longstanding persistent AF |
(>1 year)
. > Y ! !
\ > A P Fhere =& hsp bug
'J|L Permanent AF ;av],, | Anticoagulate |
Tetr 't;"““* b= - for 3 wk
{ —
my bcl\if‘u- fnom "h\‘bm . . - g
ablavien l
X Same Contrs)

Thrombus In
left atnum?

l > Cardioverson I

V‘e.\"tl low ?mbo\o'\\'\w-’ \-\'\Q\- vheve 18 c\\-\n\"om\ous




Atrial Flutter

Dno normal baseline. (o against sinus tachy ar 130
@ not irregular like AFfib

% Hutter wWawe is more orﬂam'zec[ Fhan AFL —> saw tooth a ppearance. :

* Common : "
WWWWW“
WWW’WM!—[

avi L
MMM“ ﬂ
”‘VV\IV\MV‘VV\MW'
avr ve
TP T ! 'ﬂ
2 31 C,onéuc\-ion _ WWW'WMV&%L«M“
Piesp. . AMORILIG Yel.!1 2% s/ Arth: 10 /v Tor.: 10.9 s/av I' MW= 0.15-100 s I Mmioee CL ”
could be 521 , 41 or Variable -

l; {v e wlar




Atrial Flutter - Management
HQHO\\jeA e,)\o\c‘_\-\y as AFik

Rate Control Anticoagulation Rhythm Control

Unstable

I Symptomatic 4 Electrical

Rate not controlled
— Young / New Onset

— B-Blockers - Warfarin

CHF or LVEF = 1
40%

HIN

- CCB {  DOACS RLai7e

DM
CVA/TIATE
Vascular

Age 6574
= Digoxin e

~—{ Pharmacological

—J Ablation

e RN =N e




Atrial Flutter - Pearls

Atrial Flutter

Pulmonary vein

Right atnum  Left atnum

Sinus node

‘_‘;ﬂ Ye—entvy/ is g
Hacro CAYCUE in

the riﬁ\\t- arnum

Atnoventncular
node (AY node)

«T\r\e O\’\\'f A'\eﬁcrm in qumem-: »
% \vs oblaton - 1. easy z.efficien =.Lower risi than AFib

Meh Iacsenn 14 ree

AL i

Ablation
catheter

Coronary sinus

catheter

.

Cavo-tricuspid isthmus

inferior Vena cava (IVO)




Multifocal Atrial Tachycardia (MAT)

-k\le,ry common (n pts. With <evere COPD > Hamjec) the same as COPN

« Common in patients with severe pulmonary disease (e.g., COPD)

*LOOK; ‘\ke o A‘:IL ﬂj« of Jason E Roediger, CC1 R\l
thar |+5: @ irreqular ~AA N *f“"“’l v "’] “& ( { &"1“‘“‘“{““{ '] w T/\ A~
@ narnw QRS l l ’

gnﬁ ;4 it bHe

L "‘f”‘ «' w*n M #ﬂw:ﬂwwﬁﬂ»ﬂ A

ﬂf"”v il j'.*'w il W“

( i l




Multifocal Atrial Tachycardia (MAT)

X even i not stable e c]on’l: Ao Carz)iovensiov\ 5-4&.7_3)\ 5
« Treatment: <

® Improve oxygenation and ventilation

then use oOther things:
s Medications: CCBs, B-blockers, digoxin, amiodarone

. . SIS , U<
-*Electrical cardioversion is ineffective and should not be used

L bes the cause is the Fulmonary disease. nor the heart




Supraventricular Tachycardia (SVT)

! ! ! ' ' y ¢ aVR, ' ' ' } ‘. . i) e ‘.'5‘ ;"l - c/ { - ;t‘
e . iy here as ~ches
\qc_\“, cardic P waves are seen as dmall Mo
| ! | l I
Narrow QRS | , | l ! | c { l | O
A A AR S o S o T I o R e A P e d PRl il il il it o/ 1N - P LB D s W [ T | BB
Comple xes i 8 B L N . 18 i 5 i i i
P i -
stulq( P u‘a } : A | ) | ! : i ; ; ! } ' '. ' l : ’ ! ! ! ' | !
s . . y ‘ : ' ' ' ‘
ARb isnt req i e R R e o e I Tl S R Tl A AL A AT T A= 38 A R AL A T A
1 AVF vas ‘ ; | Ve " v v
: -- | |
L ¥ no Sawtooth | | | '
APPearance , th |
> Fien i t ‘ g l | f g | ; l ¢ ' 4 ' | l i ; i . | t ‘
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Supraventricular Tachycardia (SVT)

= DDx of SVT Short R-P
2 "7F‘35’ @ Short RP Tachycardias (RP<PR):
« Typical AV Nodat Re-entry Tachycardia (AVNRT) 1
« Junctional Tachycardia ‘__/\\'j/\
 Orthodromic Atrioventricular Tachycardia (OD - AVRT) %

- Atrial Tachycardia

@ Long RP Tachycardias (RP>PR):

« Sinus Tachycardia (S1)
- Atnal Tachycardia (AT) |
« Atypical Orthodromic Atrioventricular Tachycardia (OD - AVRT)

- Atypical AV Nodal Re-entry Tachycardia (AVNRT)
= Junctional Tachycardia

= Mimickers:
« Atrial Flutter with rapid conduction
« A. Fibrillation with very rapid conduction
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9 SVT: AV Nodal Re-entrant Tachycardia (AVNRT)
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SVT: AV Nodal Re-entrant Tachycardia (AVNRT)
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Management:

Normal Sinus

 Acute management:

Rhythm . v J
UHESEG I RS AT itk agal Maneuyers-aaxroh massage ,

L e b s e . <"" Pharmacologic therapy Yolsalva, washin

« |V adenosine eﬂce. wirh colc\ ai

- CCB/ BB cating crushed
.t : ! - “‘_. 4‘ - DCCV iw, Coa\j"l

 Preventative management:
PR 1 0l 221 Joesri work. NArmMacologic therapy: CCBs or B-big

* Ablation 5 pe ablare one of the abnormal Pathway s
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‘-»bcs the conduction is l-’nmujh +he normal| conducrion Sysrem 2 ir back fel-mamae
in the accessory patrh wa

SVT: Orthodromic AV Re-entrant Tachycardia (A\
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SVT: Orthodromic AV Re-entrant Tachycardia (A\
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O v ' | | Management:
 Acute management:
( | « Vagal Maneuvers
k b - - A . * Pharmacologic therapy
\ e J A AT « |V adenosine
\ _ “T | |
= - CCB/ BB
- DCCV ~
\\
Orthodromic | RIS A Preventative management:
\ HARRN |  Pharmacologic therapy: CCBs or B-bilqg
\ \ « Ablation
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V";te Coerl;JlulCHCZra Joes ;h;“%’ Hhe accessory ral-bwa'/ (anl—enge) and +hen back up +hrough
e noMma uchon e

SVT-: Antldromlc AV Re-entrant Tachycardia (AVF

L, Wide ComF\ex tach (,arc)ia
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SVT: Wolf Parkinson White Syndrome (WPW)

Pre-excitation
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SVT: Wolf Parkinson White Syndrome (WPW)
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SVT: Wolf Parkinson White Syndrome (WPW)

Pre-excitation + = WP
N\ = — ~ ' - SVT

Unconft Lira flx?q'nqcx ’ l . . ' ’
all | F . |

bed ThTh Y Th AN \’.‘ ' -— 2 |

- — LYY VYRV VT Mmanagement:
| « | * Acute management:
AW « Pharmacologic therapy
S 0 0 o R | @ . Procainamide slows both

 DCCV

VUV Preventative management:
« Ablation

.| = Do not use CCBs or B-blockers or Digoxin

s 0 wmrnee | bobes slowirg down the AV node forces everything to ao
Akram Al-Saleh a0wWn "\’\e, qc,ce$°r7 w‘\\Ch UJ\“ incyrense ‘_’_he’ af‘f‘b%il—hmiq




Ventricular Tachycardia (VT)

= Causes:

= |lschemia

= CAD with prior Ml is the most common cause
*”°$"|7 t"‘c‘{ arc = Cardiomyopathies
Causes of monomorphic = Ventricular scar tissue had Ml pefore , underwenr surgery

= Congenital defects

= Long QT syndrome Congmera| (Problem in reFolarizarion)

= Electrolyte Abnormalities

= Drug toxicity (antiemetics, antipsychotics, SSRis, TCAs, mmacrolide and
fluoroguinmolone antibiotics)

L, Azithromyesi
L, LeVoQ—lomcin b
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Ventricular Tachycardia (V1)

= Non-Sustained Ventricular Tachycardia (NSVIT): < 30 seconds
i® >30 saconds — sustained

Monomorphic Polymorphic
h = \ —~— QYo mms e . o e
AT A~ }/ N T TR v/\t/\'f \I/\- ‘ P HWW/V\N\]W
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\-»Causesz’ﬁrolongec) QT issues
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Ventricular Tachycardia (VT)

= Sustained Ventricular Tachycardia (NSVT): > 30 seconds

Monomorphic Polymorphic
”WW/\/\/\/\/\/\,U\MM i i i
HWWWMMMW\A,M\MM ' L
DWWWM)\AMW l L

|
[ |

e Torsades de Poir
Stable vs. Unstable?
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Ventricular Tachycardia (VT) - Stable

« Acute management:

« Treat the underlying cause:
* lIschemia
* Correct Electrolyte Abnormalities
 Remove Drug +/- Antidote

« Pharmacological Therapy:
« IV Amiodarone

« DCCV

 Preventative management:
« Consider ICD-

» Consider EPS — to ablate the area of tachycardia




Ventricular Vibrilation (VF)

Defibrill
nwm .
WWM"S the pF awake ¢
iF yes maKe sure it5 noran

art fact

& Unstable Sustained V|




Bradyarrhythmias
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Bradycardia

= Sinus Bradycardia

= Sick Sinus Syndrome (SSS)

- Atrio-Ventricular (AV) Block
- 15" Degree
«= 27d Degree

- Mobitz Type | (Wenckebach)

« Mobitz Type |l
= 2:1 Block

- 3 Degree (Complete)

= Pacemakers & Cardiac Devices

Akram Al-Saleh




Sinus Bradycardia

300 /¢ = S0 Sinus Bradycardia

= Rate < 60 bpm

« Causes:

iIschemia
Increased Vagal tone could ke due to stress , fain

(® Structural Heart Disease (Infiltrative, |IE, ACHD)

Akram Al-Saleh

Medications p-blocKers, CCBs, digoxin
Athletes

Clinical Status Management

Asymptomatic Observation

Symptomatic Rx Cause

aCure:

(Fatigue, Exercise Intolerance, Angina, Dizziness, Syncope) LAtropine / B Agonist (Acute

Pacemaker L Like Vasso pressov—:
o\A Fcof\e./ Consisrany ‘_3 [ JOPQM“\C > asormraenol




SiCk Sinus Syndrome (SSS) Elecrrical System o\dinj

t*-\'acjny—%ragy 577\)“?"‘& L sA pauses blocks I, aévanceé age bL usua\l}e the,y have. marKed sinus b"ac\ycnfé"q

= SA Dysfunction

l | J ‘ SRy sA Pause B BN B ; p '

M M) | N | M Viy Y
L) wh7 not called Av Llck ¢ No p-wave

Just a s\-mis\u- \ine

P LAY - | I ARALAAA /
Occurs with advanced age
Marked Persistent Sinus Bradycardid
= Management: SA Pauses and Blocks

= Pacemaker placement Frequently associated with Tachy-Br
Usually co-exists with AV nodal dise4
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Atrio-Ventricular (AV) Block

ALO\'E L“\e AV Y\OAE s e mnoceny . lschemia
* Increased Vagal tone
« 1% Degree AV Block Almest normal leeking « Structural Heart Disease (Infiltrat

- Prolonged PR Interval > 0.2 second >1bigsjae medications
« NoO dropped beats (No P without QRS)

 Management:

Clinical Status Management

Asymptomatic Observation

Symptomatic Rx Cause
(Fatigue, Exercise Intolerance, Angina, Dizziness, Syncope) Atropine / B Agonist (Ac
Pacemaker




C;ejree AN Rlock M{SSCA

E\'rs\’

Atrio-Ventricular (AV) Block

Causes:
er | « Ischemi
= 2"d Degree AV Block — Mobitz'Type | (Wenckebach) . ,izrjz;ad
= Progressive PR Prolongation followed by a dropped QRS  Structural
« Medicatio

J\AJ\_J\_A./\ML\,\__J\A_/\_
= Management:

Clinical Status

Asymptomatic Observation

Symptomatic Rx Cause

(Fatigue, Exercise Intolerance, Angina, Dizziness, Syncope) Atropine / B Agonist (Acy
Pacemaker
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Atrio-Ventricular (AV) Block

Hij\n risk

. 2"d Degree AV Block - Mobitz Type |
-T Progressuve PR Prolongation followed by a dropped QRS

L—) ll—S tl xec) P r"0|0n8é PR qv\cs (;\'.e,n c\mPPec) QRS Atrioventricular

(AV) node

Sinoatrial
(SA) node

Right bundle
branch

- Management: Purki
- Pacemaker placement indicated

Lacar\y 2 w\\e!-her Sym‘ﬂ"omm-ic or NOV
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Atrio-Ventricular (AV) Block

= 2"d Degree AV Block (2:1 Block) |cn* derermine P irs eype | or |
= Alternating conducted QRS followed by a dropped QRS

- Management:
= Needs further evaluation

LHore Fro\onae:\ Vnon'\\—or'mj
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Atrio-Ventricular (AV) Block arrows it om she juncion. bndle of bis)
L complete hawre blocK L Complete dissociation bew the p waves & &Rss{ o

ide. CiP brom the ventricle)

Ps > QRS in Vpachy > QRs > P
= 3" Degree AV Block
- P> QRS
= AV Dissociation
« Management: e L Y PR M T ama n o uE s
.QMedical Emergency ‘ ‘ | | ’ |

- Emergent Pacer placement el AN e AN N A Al A A AN A AN N
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Atrio-Ventricular (AV) Block

= 3" Degree AV Block

. G Wide QRS
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Atrio-Ventricular (AV) Block

= 3" Degree AV Block

5 ! * |
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L here , QRSs are reﬂular‘ in Pt -~ aa ¥ ! D G G e} o A ke = :Ciobh:c
a pavient (Who has baseline A Hb wove
(it was irrgqular and then c,hanjec) B EpRES .. 3 | i = = 4 !
bo regular) _, he Jdeveloped a L w % :

ComF\el:e heare blocK on 0P | | | | a
of his AFbL which caused a k1 : .' _ == £ A T ’ |

Junctional escape.

L Ve,r7 imporeant Sian 09 Ai@ox'm boxicibr w\')ic"\ S 3‘\uen O EYeat AE
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yeaplar to
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Pacemakers & Cardiac Device

== femporary

Transcutaneous Transvenous (IVP)
’ ' -3 | r———_—————

~ I' = ,’L_
L; ?'or exgreme emc,rsenc.y
L, Very FainEu,

L»nob reliable
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Pacemakers & Cardiac Devices

Permanent Pacemaker (PPM)

Letter | Letter 2 Letter 3 Letter
- .

Chamber Chamber

Poced Sensed
A = Atrium A = Atrium

. q P
y 4 | ' r — II - - » : 5 -
. ’, L S—— | b L _
i i g . .
v . .\
%, - : o
leads | - ‘
' %) Pacerf;aker : L ‘ venericular pacer
5 ) ! 3 - . |
‘ Right . | A | atridl 5 f :
atrium \., ‘ : | para
Right - :
ventrcle . ‘-*-/\DA_\t - | T :

LyCould be smgle /dual chamber

L A paced rhythm = wide rhychm
L Hosbl/ useé In \omé-./qrr\ny t\nmiqs
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Pacemakers & Cardiac Devices

Ls have she pace maker Puncu’on L>Host)7 usecj Por ventricular cthC{CaVcJ\’as

Implantable Cardiac Defibrillator
(ICD) r
-

y EFE <35l

\ \'\istory oe Suaéeﬂ

ac arrest _
Cardiac arre DA/
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Pacemakers & Cardiac Devices

wSnwee e Cardiac Resynchronization Therapy

L, 3 (eads: @ in right ventricle

® in vight asrium ( C RT)

@ chroujh the Cor'onary sinus down the c,qréiac vein to reach the l.o.l:eml le,v-\: Ve'lﬂ'de
wall

AWK/
B1 Ventricu
(BIVP

-
-

-

Type
CRT-P
CRT only
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Pacemakers & Cardiac Devices

Magnet Mode

Qe s focemaker N ase algy, uablise cus
Q?«C\“ﬂ Cont:i“uouS\‘-[ without ‘ooK\'nS at any c(eCI:h'cl'b‘/ amunal It

| MagnetMode ON

Pacemaker Asynchronous Pacing
ICD Defibrillator OFF

\nAiQQ(:iOﬂS:
l->in surjcr(e.s - '-/ou sometimes ma7 use e_leCl:roc,aul-cr(es U)hic_h Can Coneuse,

the ‘:qcemaker omé CauUSe arr\wb\\m'\ds

Figure 1: 1741052 Magnet L ICD — C,QY"A‘QC, Q'TESb Fb nee.ch Q ShOCK
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Cardiac Arrhythmias
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