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Introduction

Introdution

Acute coronary syndromes (ACS) define a spectrum of clinical
manifestations of acute coronary artery disease. These extend from
acute myocardial infarction (AMI) through minimal myocardial injury
to unstable angina. This spectrum shares common underlying
pathophysiological mechanisms. The central features consist of
fissuring or erosion of atheromatous plaque. The distinction between
acute myocardial infarction and minimal myocardial injury is of
Immediate practical importance as emergency reperfusion treatment is
indicated for acute infarction but not for the remainder of the acute
coronary syndromes. (Fox, 2000)

The initial diagnosis of ACS is based on history, risk factors,
and, to a lesser extent, electrocardiographic (ECG) findings. The
symptoms are due to myocardial ischemia, the underlying cause of
which is an imbalance between supply and demand of myocardial
oxygen. Patients with ACS include those whose clinical presentations
cover the following range of diagnoses: unstable angina, non-ST-
elevation myocardial infarction (NSTEMI), and ST-elevation
myocardial infarction (STEMI). (Fenton, 2007)

When the only therapy for angina was nitroglycerin and
limitation of activity, patients with newly diagnosed angina had a 40%
incidence of myocardial infarction (MI) and a 17% mortality rate
within 3 months. A recent study shows that the 30-day mortality rate
from ACS has decreased as treatment has improved. This decrease in
mortality rate is attributed to aspirin, glycoprotein (GP) Ilb/llla
blockers, and coronary revascularization via medical intervention or
procedures. (Watkins, 2005)

Incidence is higher in males among all patients younger than 70
years. This is due to the cardio protective effect of estrogen in females.
At 15 years post menopause, the incidence of angina occurs with equal
frequency in both sexes. Evidence exists that females more often have
coronary events without typical symptoms, which might explain the
frequent failure to initially diagnose ACS in females. (Fenton, 2007)
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ACS becomes progressively more common with increasing age,
prior MI, diabetes, hypertension, and multiple-vessel or left-main stem
disease. In persons aged 40-70 years, ACS is diagnosed more often in
males than in females. In persons older than 70 years, men and women
are affected equally. (Gandhi, 1995; Fenton, 2007)

Previously, the hazards of acute coronary syndromes (especially
unstable angina or minimal myocardial injury) have been
underestimated. This is mainly because of inconsistencies in diagnosis
and the inclusion of patients with chest pain but without confirmatory
evidence of an acute coronary syndrome. Recent data from large scale
clinical trials, and from registry studies, demonstrate that patients can
be identified on the basis of the clinical syndrome plus ECG and
enzyme criteria. These tools should be available in all hospitals. (Fox,
2000)

The use of standard admission and discharge tools that reflect
evidence based treatment can improve adherence to guide line
recommendations. With these improvements in prevention and
treatment, it may be possible to reduce mortality rates from ACS.
(Kleinschmidt, 2006)




Chapter [1] Pathopysiology

Coronary circulation

The arterial supply of the heart is provided mainly by the right
and left coronary arteries as shown in figure (1). They arise from the
aorta immediately distal to the aortic valve from the right and left
aortic sinuses, respectively. Initially, the two main arteries run in the
atrioventricular groove on either side of the pulmonary trunk. They
give off multiple, fine branches. (Fuster et al., 2001)

Left Coronary Artery

Circumflex Artery

Oblique
Marginal
Artery

Right Coronary
Artery

Diagonal
Arteries

Left Anterior
Descending
Artery

Acute Marginal Artery Posterior

Descending Artery

Figure (1): Coronary circulation. (Fuster et al., 2001)

The left coronary artery divides into two main branches include
the circumflex artery and the anterior descending artery. The left
coronary artery branches to supply the left atrium, left ventricle,
interventricular septum - anterior section, sinuatrial (SA) node in 45%
of the population, and atrioventricular (AV) node in 20% of the
population. (Erdmann, 2001)
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The right coronary artery gives off multiple small branches and
several larger branches, typically a left atrial artery, conus artery,
sinuatrial nodal artery, right atrial artery, right marginal artery during
its course between right atrium and ventricle. Having reached the
inferior surface of the heart within the groove, the right coronary artery
gives off further branches include atrioventricular nodal artery and
posterior interventricular artery. The right coronary artery terminates
by anastomosing with the circumflex branch of the left coronary artery
on the posterior surface of the heart near to the inferior margin of the
left atrium. The right coronary artery and its branches supply the right
atrium, right ventricle, part of the left ventricle, interventricular septum
(posterior part), SA node in 55% of the population, and AV node in
80% of the population. (Erdmann, 2001)

On the superficial surface of the heart, there are several points of
anastomosis between arterioles of the right and left coronary arteries
e.g. between the anterior and posterior interventricular arteries in the
posterior interventricular groove. Also, there are multiple anastomoses
between both main arteries within the interventricular septum and both
coronary arteries and pericardial arteries at the superior margin of the
heart. However, over most of the heart each branch is effectively an
end artery supplying a unique region of myocardium. In regions with
relatively dense anastomoses, if there is rapid occlusion of vessels
there may not be time for collateral channels to compensate resulting
in ischaemia and infarction. (Fuster et al., 2001)

Histology oi the Coronaries

Normal vessel wall components are arranged into three layers as
shown in figure (2):

e Intima: This includes a single endothelial cell layer, and a
subendothelial space. It is the layer that involved with
atherosclerosis.

e Media: This includes a smooth muscle cell (SMC) layer. It is
separated from other layers by internal and external elastic
laminae.

e Adventitia: This includes a collagenous tissue with fibroblasts,
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smooth muscle cells, and vascular supply. (Kumar, 2004)

Endothelium—=~.— - rlIntima
Internal elastic lamina — c— e
Smooth muscle cells—= = = = = = |Media
External elastic laming — e e e e
Mast cell L) = (&) —Adventitia
' |

Figure (2): Normal vessel wall layers. (Kumar, 2004)

Normal endothelium is a single cell layer which acts as a
permeability barrier. It controls the entry of lipoproteins, monocytes
and other substances into the subendothelial space. Normal
endothelium is metabolically active as it produces a number of
substances such as growth factors, growth inhibitors, vasoactive
substances and hemostasis factors, which regulate local inflammation
and immunity. Normal endothelium maintains non-thrombogenic,
and non-adhesive surface through producing a number of substances
such as:

e Prostacyclin  which is a vasodilator and inhibitor of platelet
adhesion.

e Nitric oxide (formerly referred to as endothelium-derived
relaxing factor or EDRF) which is a vasodilator, platelet
inhibitor, and anti-inflammatory.

e Heparans (heparin-like substances) and tissue plasminogen
activator (t-PA) agents which inhibit thrombosis, enhance
fibrinolysis, and maintain a non- thrombogenic surface.

e Plasminogen activator inhibitor-1 (PAI-1) which inhibits
fibrinolysis. (Kumar, 2004)

SMCs are normally found in the media with the following
functions: contractile function; synthesis of extracellular matrix
(collagen, elastin, proteoglycans); elaboration of cytokines, growth
factors; and play a role in repair processes. (Kumar, 2004)




