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Introduction

Cardiac arrhythmias are deviations from the normal electrical activity of the heart, leading to
irregular heart rhythms. They can arise from abnormalities in impulse generation or conduction
within the heart's electrical system. Arrhythmias are categorized based on their origin (atrial,
ventricular, or supraventricular), rate (tachyarrhythmias for fast rate, bradyarrhythmias for
slow rate), rhythms (regular and irregular). Diagnosing arrhythmias involves
electrocardiography (ECG). Management strategies include medications, cardioversion or

defibrillation.

Understanding the pathophysiology and classification of arrhythmias is fundamental for

clinicians to provide effective patient care.

Rate and Rhythm Background

The Rate - 300/big boxes between RR or 1500/small boxes between RR.
Rate - Brady/Normal/Tachy

Rhythm - Regular vs Irregular (RR Interval regularity)

Rate and Rhythm
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Cardiac Arrhythmias in the ER setting

Cardiac arrest rhythms

e Asystole
e Pulseless Electrical Activity(PEA)
e Ventricular Fibrillation

e Pulseless Ventricular Tachycardia.

Shockable vs Non Shockable
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Pulseless ventricular tachycardia Pulseless electrical activity
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Toxins

Tamponade (cardiac)

Hydrogen ion (acidosis) ~ Tension pneumothorax

Hypo-/hyperkalemia

Hypothermia

Thrombosis, pulmonary

Thrombosis, coronary
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Cardiac Arrhythmias in the ER setting

Brady Arrhythmias

Sinus bradycardia
1% degree heart block
2" degree heart block- Type 1 and 2

3" degree heart block or complete heart block.

Tachy Arrhythmias

SVT

Atrial fibrillation
Atrial flutter

VT with pulse.

Reversible Causes

Stable vs Unstable

“CHASS”

C Chest pain

H Hypotension

A Altered mental status
S Syncope

S Signs of failure

Brady-arrhythmias diagnosis

PR interval
Missing QRS
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First Degree Heart Block

PR interval >200ms
(5 small squares)

Brady-Arrhythmias (2" degree)

Second Degree Heart Block
Mobitz type 1 (Wenckebach)
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Cardiac Arrhythmias in the ER setting
Second Degree Heart Block
Mobitz type 2

Brady-Arrhythmias (3™ degree)

Third Degree Heart Block
Complete Heart Block
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Summary

e Prolonged PR- 1% degree
e Progressively Prolonged PR + missing QRS - 2"degree type 1(wenckebach)
e Fixed PR + missing QRS - 2"degree type 2

e AV dissociation - 3 degree
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Cardiac Arrhythmias in the ER setting

Bradycardia with ACLS z;a,:;gpg i

a pulse algorithm

Assess appropriateness for clinical condition.
Heart rate typically < 50/min if bradyarrhythmia.

v

Identify and treat underlying cause
Maintain patent airway; assist breathing as necessary*
If the patient is short of breath, administer oxygen
Oxygen as indicated
Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
IV access
12-lead ECG if available; don't delay therapy

v
Persistent bradyarrhythmia causing:
@ Hypotension?
Acutely altered mental status?
Signs of shock?

Ischemic chest discomfort?
Acute heart failure?

ki

4
Atropine IV dose:

First dose: Atropine 1 mg
Repeat every 3-5 minutes
Maximum: 3 mg

Monitor
ELC Y- - - - -

L]
L]
observe
L]
L]

If atropine ineffective:

Transcutaneous pacing**
OR

Dopamine IV infusion:

5-20 mcg/kg per minute
OR

Epinephrine IV infusion:

2-10 mcg per minute

Consider:
e Expert consultation

@ Transvenous pacing

Take home message-Brady arrhythmias

e Do not “waste time” on PR interval.
e Give importance to missing QRS.

e ldentify AV dissociation

e CHASS positive - Inj.Atropine

e CHASS negative - 5H 5T correction
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Cardiac Arrhythmias in the ER setting

Tachy-arrhythmias diagnosis

RR interval - Regular vs irregular

RR Interval(1) RR Interval(2) RR Interval(3)

Tachy — arrhythmias (SVT)
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Cardiac Arrhythmias in the ER setting

e Stable SVT - Inj. Adenosine 6mg, followed by 12mg.

SVT Treatment

e Unstable SVT - Cardioversion

e Prophylaxis -

Inj Heparin

Tachy-arrhythmias

ATRIAL FIBRILLATION
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Cardiac Arrhythmias in the ER setting

Atrial flutter, Fibrillation and VT with pulse - Treatment
Stable - Inj Amiodarone 300mg stat f/b 900 mg over 24 hr.

Unstable - Cardioversion

yt
Atrial Fibrillation |

Points to note

Cardioversion - Change of rhythms

Symptoms >72 hr — TEE before anti arrhythmic

Re assess Stable vs Unstable.
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Cardiac Arrhythmias in the ER setting

Tachycardia with a

ACLS B

pulse algorithm

Assess appropriateness for clinical condition.
Heart rate typically > 150/min if tachyarrhythmia.

h 4
Identify and treat underlying cause
¢ Maintain patient airway; assist breathing as necessary
¢ Oxygen as indicated
¢ (Cardiac monitor to identify rhythm; monitor blood pressure and oximetry

Persistent tachyarrhythmia causing:

o ; Synchronized
ypollensllorld : 3 cardioversion*
Acutely altered mental status? |,/ NGRS « Consider sedation

.

. ?
ngnsofshock, : ¢ |fregular narrow complex,

¢ |schemic chest discomfort? coreideradenodie

¢ Acute heart failure?

o |Vaccess and 12-lead ECG if available

¢ Consider adenosine only if regular
and monomorphic

« Consider antiarrhythmic infusion

« (Consider expert consultation

¢ |Vaccess and 12-lead ECG if available
¢ Vagal maneuvers

o Adenosine (if regular)

o (-Blocker or calcium channel blocker
¢ (Consider expert consultation

Take home message - Tachy arrhythmias

e Recognise RR- regular (SVT) vs irregular (A. fib, A. flut)

e “Don’t waste time” to differentiate between atrial fibrillation vs atrial flutter
e Check Stable vs Unstable

e Before shocking VT - Check, pulse.
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Defibrillation vs synchronize Cardioversion

Defibrillation Cardioversion

Synchronised on the R

Not synchronised
wave

For periarrest
For cardiac arrest tachyarrhythmias
(unstable)

Higher energy joules Lower energy joules

No escalating energy for Escalate for next shock
next shock (100 - 200 - 300 - 360))

Monitoring trace input
Shock energy Set to ‘pads’

Pacing mode

Pacing rate M/
Default = 70bpm

Pacing energy M/ 4
Default starting energy = 30mA
Synchronisation on/off Increase until get a pulse
Check it says Sync and light is on

v v ¥ ¢ ¥ ¥ ¥ ¥ ¥ ¥ 4 Marker indicates each detected
‘ R wave during synchronisation
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Cardiac Arrhythmias in the ER setting

Sync cardioversion vs Defibrillation
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Conclusion

Managing tachyarrhythmias and bradyarrhythmias involves a multidisciplinary approach
aimed at controlling symptoms, reducing the risk of complications, and improving overall
quality of life for patients. Treatment strategies may include medications, cardioversion or

implantation of pacemakers, defibrillators.

For tachyarrhythmias, antiarrhythmic drugs are commonly used to control heart rate and
rhythm in stable cases but cardioversion is preferred for unstable ones. Catheter ablation can
target specific areas of abnormal electrical activity to restore normal heart rhythm as an elective

and definitive therapy.

Bradyarrhythmias are often managed with atropine in unstable cases and pacemakers which

deliver electrical impulses to the heart to regulate its rate and ensure adequate heart rate.

Lifestyle modifications such as maintaining a healthy weight, regular exercise, avoiding
triggers like excessive alcohol or caffeine, and managing stress can also help in the
management of both tachyarrhythmias and bradyarrhythmias. Close monitoring and regular
follow-up with healthcare providers are essential to assess treatment effectiveness, adjust

medications or device settings as needed, and address any new

developments or concerns. Overall, individualized care tailored to each patient's specific
condition and needs is key to effectively managing tachyarrhythmias and

bradyarrhythmias on the long run.
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