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Cardiac Arrhythmias

· Ectopic beats-Beats arising below the sinus node:

· Premature atrial contraction:  usually reset the sinus pacemaker ( normal interval between beats

· Premature ventricular contraction: rarely reset the sinus pacemaker ( often followed by a longer pause so that two cardiac 


cycles elapse between the last normal beat and the next (compensatory pause)
· Bradycardia, Sinus Bradycardia: not necessarily pathologic.  Possible pathologies include Sick Sinus Syndrome, Junctional Rhythm, Atrioventricular Block

Pathophysiology

Normal process of conduction in the heart:  SA node (pacemaker cells, site of origin) ( AV node ( bundles of His/Purkinje fibers ( ventricular contraction

Damaged fiber/tissue leads to

· Alteration in impulse formation: Ectopic pacemakers ( pacemaker activity in non-pacemaker cell, such as Purkinje cells, can be due to cell damage due to ischemia.

· Partial depolarization can ( latent pacemaker activity in Purkinje cells

· ( threshold for an A.P.

· ( phase 4 depolarization due to ( K channel inactivation 



K+ permeability and gradient determines membrane potential. Decreased extracellular K+ ( ( K+ permeability ( ( pacemaker rate 



and ectopic pacemaker activity.  However, other cells become hyperpolarized with low K+.

· Disturbance of impulse conduction:  reentry or “circus movements” due to ischemic damage.

· AV block (not reentry).  Ex:  Digitalis toxicity


· 3 Stages of AV block: 





Primary - slow conduction ( ( P-R interval (parasympathetic stimulation can lead to this)




Secondary - a portion of the impulses fail to pass the damaged area





Tertiary (Complete) - all impulses blocked ( latent pacemaker action of the Purkinje fibers take over (very slow - 25- 40 





beats/min) or death. 

· ECG:  more frequent P waves than QRS complexes as the atria contract according to the SA node frequency while ventricles are 


contracting at the freq. of the Purkinje fibers which is slower.

· Reentry (circus movement). Most common cause of arrhythmias (which are most commonly caused by Purkinje fibers).  


Unidirectional block due to myocardial injury (block or slow conduction).  Can re-excite tissue previously passed through (reentry 



arrhythmia) 

Symptoms

1. Syncope:  brief loss of consciousness caused by an abrupt fall in cerebral perfusion pressure.  May be caused by vasomotor depression (mild), reflex mechanisms, arrhythmia and primary cardiac diseases (aortic stenosis, hypertrophic cardiomyopathy, left main coronary artery disease, pulmonary hypertension, AMI, pulmonary embolism, aortic dissection.

a. DDx:  fainting, orthostatic hypotension, sudden severe ventricular dysfunction, seizure, transient cerebral ischemic attacks.

b. Important Questions:  abrupt or gradual, variable severity, precipitating factors

c. Syncope and Arrhythmia:  Loss of consciousness is usually sudden

2. Palpitations:  awareness of the heart’s beating irregularly, rapidly or unusually forcefully. 

a. DDx:  anxiety, excitement

3. Light-headedness:  An important symptom in a patient with palpitation indicating hypotension.  

Diagnosis



ECG, Electrophysiological testing:  Identify the ventricular rate and place the arrhythmia in one of three basic categories:  bradycardia, tachycardia or extra systoles.

A. Extract all the information possible from the QRS complex

A narrow QRS, < 120, implies that the ventricles are activated synchronously through the normal conduction system.  The rhythm is supra-ventricular

A wide QRS may be difficult to differentiate between a supra-ventricular or ventricular origin.

B. Find all P waves to identify atrial tachycardia and flutter, either of which can be accompanied by a ventricular rate slower than the atrial rate.  If all the P waves are not detected, these rhythms may be mistaken for sinus rhythm.

C. Identify which P wave is related to which QRS.   This step is critical for identifying the type of heart block.

Treatment


Ways to slow a ectopic pacemaker: 

· takes more time to reach threshold

· depress resting membrane potential

· decrease slope of depolarization ( slower depolarization

· make a more positive threshold 

· ( action potential duration

Dietary Therapeutics:  

· Caffeine, alcohol or allergenic foods can cause ventricular ectopic beats and arrhythmia.

Nutrient Therapeutics

Ventricular ectopic beats and bigeminal rhythms sometimes respond to nutritional therapy.  Atrial fibrillation typically does not, although it may be related in some instances to the ingestion of alcohol and may improve with magnesium therapy.  

· Magnesium- Usually IV, Has been shown to be effective against a number of different cardiac arrhythmias including:

1. those that follow myocardial infarction

2. atrial fibrillation with a rapid ventricular response (magnesium slowed the ventricular response)

3. ventricular ectopic beats

4. torsades de pointes

· Potassium

· Vitamin D-800 IU qd, was possibly effective in one patient with sick-sinus syndrome

· Other nutrients that have been show to have antiarrhythmic activity, either in animals or humans include:  potassium, (-3 fatty acids, copper, selenium, CoQ-10 and taurine.  Yet few clinical guidelines have been developed on when and how to use these nutrients for the treatment of arrhythmias.  

Botanical Therapeutics

Convallaria majalis
Crataegus oxycantha
Leonurus cardiaca
Sarothamnus scoparius
Selencereus grandiflorus 

Scilla maritima
Tilia europea
Pharmaceutical Therapeutics
