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Introduction

Introduction

Cardiac arrhythmias are known to be caused by many factors.
Among them electrolyte imbalance is the most important because of
electrical activity of the heart is composed of transmembrane fluxes of
Na“, Ca'" and K, so high or low concentrations of these electrolytes
can affect active and passive electrical properties of the membrane in the
cardiac tissues (Nishimura et al, '917).

Electrolyte disorders are an important cause of ventricular and
supraventricular arrhythmias in the intensive care unit. Electrolytes such
as potassium, magnesium, calcium and phosphate play important roles
in cellular metabolism and energy transformation, and in the regulation
of cellular membrane potentials, Depletion of these electrolytes can
induce a wide range of clinical disorders as severe arrhythmias.

The risk for arrhythmias increases significantly when more than
one electrolyte is deficient especially in the presence of ischemic heart
disease. It is well known that hypokalemia can induce cardiac
arrhythmias so the importance of regulating potassium levels is well
recognized in most intensive care units (ICUs) and potassium levels are
measured frequently. In contrast, electrolytes such as magnesium,
calcium and phosphate are measured far less frequently (Kees and

Armand, ).



Introduction

Electrolyte disorders exert their actions by modulating the
conduction of ions across specific cardiac membrane channels and this
in turn can result in antiarrhythmic or proarrhythmic sequelae.

The electrical activity of the heart depends on transmembrane
ionic gradients and the time and voltage dependent. Electrolyte
abnormalities may generate or facilitate clinical arrhythmias, even in the
setting of normal cardiac tissue. Furthermore, electrolyte aberrations are
more likely to interact with abnormal myocardial tissue to generate their

L

own cadre of cardiac arrhythmias (Nabil and Gioia, ).



Aim of the Work

Aim of work

The aim of this work is to highlight the electrolyte imbalance and

its relation to cardiac arrhythmias.



Electrolyte homeostasis

CHAPTER ()

Electrolyte homeostasis

Electrolytes play an essential role in numerous physiologic
Functions in the body. Many metabolic processes and normal organ
functions are dependent on precise intracellular as well as extracellular
electrolyte concentrations (Michael et al, ")

This balance is maintained through a complex system of multiple
mechanisms, involving many different hormones and organs that
influence electrolyte distribution. Consequently, several factors can
equally affect electrolyte homeostasis, including acid base imbalance,
fluid status, organ dysfunction, neurohormonal disorders, and disease
state (Besunder and Smith, dd

Electrolytes abnormalities are common in the intensive care unit
(ICU). Multiple mechanisms may be involved in electrolyte
abnormalities in adult patients in the ICU, including altered absorption
and distribution; excessive or inadequate administration, alterations in
hormonal, neurologic and homeostatic mechanisms; or altered excretion
via gastrointestinal (GI) and renal losses, as well as changes in fluid

status and fluid shifts (Michael et al, ~ ).



Electrolyte homeostasis

Potassium

Potassium is the second most abundant cation in the body and the
major cation in the intracellular fluid (ICF) compartment.
Approximately A% of body potassium is contained within body cells
and this is maintained by the Na-K-ATPase pump. Therefore a
significant shift in potassium to or from ICF can markedly affect the
serum potassium concentration and exert profound effects on the resting
membrane potential. The intracellular concentration of potassium ranges
from Y&+ to Yo+ mEq/L. While the potassium content of the ECF (¥,°
to ©,+ mEq/ L) is considerably less (Gennari, ).

Potassium homeostasis

Homeostatic mechanisms maintain plasma K’ concentration
between ¥,° and ©,+ mEq/L despite marked variation in dietary K"
intake. Potassium intake is normally derived from dietary sources. In
healthy persons, potassium balance usually can be maintained by a daily
dietary intake of ©+ to ) * + mEq (Shoemaker, " ).

The kidneys are the main source of potassium loss.
Approximately A+7 to 47 of potassium losses occur in the urine, with

= o~

the remainder being lost in stools or sweat (Shoemaker, ).

Mechanisms of Regulation
Plasma potassium is largely regulated through two mechanisms:
(1) Renal mechanisms that conserve or eliminate potassium.
(Y) A transcellular shift between the intracellular and extracellular

compartments (Kumar and Clark,  4).
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