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Chapter 1
CARDIOPULMONARY RESUSCITATION

Definition

Cardiac arrest is a sudden cessation of effective cardiac pumping func-
tion as a result of either ventricular asystole (electrical or mechanical) or
pulseless ventricular tachycardia or ventricular fibrillation. Cardiac arrest
manifests clinically as sudden cardiac death. Sudden cardiac death is un-
expected natural death from a cardiac cause within one hour of the onset
of symptoms in a person without a previous condition that would appear
fatal.

Epidemiology

Sudden cardiac death is a major clinical problem causing 300,000 to
400,000 deaths annually. The reported incidence of sudden cardiac death
is 54 to 55 per 100,000 persons, accounting for 5.6 % of annual mortality.
It was reported that 63 % of all cardiac deaths were caused by sudden car-
diac death. Despite the overall decrease in cardiovascular mortality, the
proportion of sudden cardiac death has remained constant.

Etiology and Pathogenesis

Cardiac arrest is strongly associated with coronary artery disease. This
disease is present in 50 % to 80 % of patients older than 35 years of age
with sudden cardiac death, either by history or autopsy. Weaver and col-
leagues demonstrated an 81 % prevalence of coronary artery disease on
coronary angiography in CPR survivors. Other diseases associated with
sudden cardiac death include aortic stenosis, congenital heart disease,
Wolff—Parkinson—White syndrome and cardiomyopathies. The incidence
of ventricular tachycardia or ventricular fibrillation presenting as cardiac
arrest has been declining — only 21 % to 32 % of cardiac arrests present
as ventricular tachycardia or ventricular fibrillation. Asystole and pulseless
electrical activity are presenting more commonly as initial rhythms.

Coronary artery disease and cardiomyopathies account for 90 % to
95 % of cases of sudden cardiac death in the United States. Both diseases
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Chapter 1

act as structural substrates underlying the functional abnormality of ar-
rhythmias. Therefore, underlying risk factors for coronary artery disease act
as risk factors for sudden cardiac death over time. Transient risk factors,
such as myocardial ischaemia, hypoxaemia, acidosis, electrolyte imbalanc-
es and toxic effects of certain drugs act on the underlying structural abnor-
malities to produce ventricular tachycardia or ventricular fibrillation.

As time passes, ventricular tachycardia or ventricular fibrillation dete-
riorates to asystole, which has a dismal prognosis. Patients with ventricular
tachycardia or ventricular fibrillation are more responsive to resuscitative
efforts than are those with asystole or pulseless electrical activity. Weis-
feldt and Becker proposed a 3-phase time-sensitive model of cardiac ar-
rest. These phases are the electrical, circulatory and metabolic phases,
lasting 0 to 4 minutes, 4 to 10 minutes and more than 10 minutes, respec-
tively, from the time of cardiac arrest. Each requires specific treatments.
During the electrical phase of cardiac arrest, defibrillation is the most ef-
fective treatment, whereas in the circulatory phase, good-quality CPR
gains increasing importance, along with defibrillation. In the third and fi-
nalmetabolic phase, global ischaemic injury occurs and therapeutic strate-
gies that focus on metabolic derangements are critical.

Survival rates among patients in out-of-hospital cardiac arrest vary
from 5 % to 18 %. Survival also depends on the presenting rhythm, with
a low 0.9 % survival rate for pulseless electrical activity and asystole and a
9.5 % to 41 % reported survival rate for ventricular tachycardia or ven-
tricular fibrillation.

Clinical Presentation

Early recognition is a key step in the early treatment of cardiac arrest.
It is important to determine the most accurate method of diagnosing car-
diac arrest.

Rescuers should start CPR if the victim is unconscious (unresponsive),
not moving and not breathing. Even if the victim takes occasional gasps,
rescuers should suspect that cardiac arrest has occurred and should start
CPR. The rescuer should not spend more than 10 seconds checking for a
pulse, and if a pulse is not definitely felt within 10 seconds, should begin
CPR and use AEDs when available.

Early CPR and Defibrillation

Cardiopulmonary resuscitation provides artificial circulation and ven-
tilation until advanced life support can be provided and spontaneous cir-
culation and ventilation can be restored.
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Cardiopulmonary Resuscitation

The 2010 AHA Guidelines for CPR and ECC recommend a change
in the basic life support a sequence of steps from A-B-C (Airway, Breath-
ing, Chest compressions) to C-A-B (Chest compressions, Airway, Breath-
ing) for adults, children and infants (excluding the newly born).

CPR is divided into three support stages:

Basic life support:

e C — Circulation support.

e A — Establishment of an Airway.

e B — Breathing support.

Advanced life support:

¢ D — Diagnosis and Drugs.

e E — Electrocardiography.

o F — Fibrillation control

Prolonged life support:

¢ G — Gauging the patient’s response.

o H — Hopeful measures for the brain.

e I — Intensive care.

Basic Life Support

Initial steps of resuscitation may include:

1. The lone rescuer should begin CPR with 30 compressions.

2. Opening the airway.

3. Giving 2 breaths.

Chest Compressions. Several components of chest compressions can
alter effectiveness: hand position, position of the rescuer, position of the
victim, depth and rate of compression, decompression and duty cycle.
Evidence for these techniques was reviewed in an attempt to define the
optimal method.

Chest Compression Technique. It is reasonable for laypeople and
healthcare professionals to be taught to position the heel of their domi-
nant hand in the centre of the chest of an adult victim, with the nondo-
minant hand on top.

It is reasonable for lay rescuers and healthcare providers to perform
chest compressions for adults at a rate of at least 100 compressions per
min and to compress the sternum by at least 5 cm. Rescuers should allow
complete recoil of the chest after each compression. When feasible, rescu-
ers should frequently alternate the “compressor” duties, regardless of
whether they feel fatigued, to ensure that fatigue does not interfere with
the delivery of adequate chest compressions. It is reasonable to use a duty
cycle (i. e. the ratio between compression and release) of 50 %.





