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Introduction

Introduction

Arrhythmia or dysrhythmia is an umbrella term used to
describe a number of conditions where the heart beats are
too slowly , too rapidly or irregularly because of

disturbance of normal heart electrical activity (Barsky et
al.,2008).

Cardiac arrhythmias are a common problem
encountered in the intensive care unit (ICU) and represent a
major source of morbidity and they lengthen hospital stay.
Not all arrhythmias seen in the ICU are of new onset as
some patients have preexisting arrhythmias that can be
exacerbated by their critical illness. Such arrhythmias often
need continued or additional treatment while the patient is
in the ICU (Sergei Goodman et al.,2008).



Chapter Three

Mechanisms
of cardiac
arrhythmias
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Mechanisms of cardiac arrhythmias

The mechanisms responsible for cardiac arrhythmias
are generally divided into categories of disorders of
impulse formation (automaticity and triggered activity),
disorders of impulse conduction (reentry), or combinations
of both. Reentry is the likely mechanism of most recurrent
clinical arrhythmias ( Issa Milleer ., 2009).

Diagnosis of the underlying mechanism of an
arrhythmia can be of great importance in guiding
appropriate treatment strategies. it can be difficult to
distinguish among several mechanisms that appear to have
a focal origin with centrifugal spread of activation (
automaticity , triggered activity, reentry). This is further
complicated by the fact that some arrhythmias can be
started by one mechanism and perpetuated by another
(Swanton and S Banerjee ., 2008).

|. Disorders of impulse formation

The term impulse initiation is used to indicate that an
electrical impulse can arise in a single cell or a group of
closely coupled cells through depolarization of the cell
membrane and, once initiated, can spread through the rest
of the heart. There are two major causes for the impulse
initiation that can result in arrhythmias ., automaticity and

triggered activity. Each has its own unique cellular
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Mechanisms of cardiac arrhythmias

mechanism that results in membrane depolarization(A John
Cametal ., 2005).

(1) Automaticity : Automaticity or spontaneous impulse

initiation, is the property of cardiac cells to undergo
spontaneous  diastolic ~ depolarization  (phase 4
depolarization) and initiate an electrical impulse in the
absence of external electrical stimulation. Altered
automaticity can be caused by enhanced normal
automaticity or abnormal automaticity (A John Cam et al
., 2005).

Enhanced normal automaticity :

Refers to the accelerated generation of an action
potential by normal pacemaker tissue and is found in the
primary pacemaker of the heart, the sinus node, as well as
in certain subsidiary or latent pacemakers that can become
the functional pacemaker under certain conditions. Impulse
initiation is a normal property of these latent pacemakers
(A John Camm et al .,2005).

Abnormal Automaticity:

Abnormal automaticity occurs in cardiac cells only
when there are major abnormalities in their transmembrane
potentials, in particular in steady-state depolarization of the
membrane potential. This property of abnormal

automaticity is not confined to any specific latent
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