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3.1.2 A lipid rich (“atheromatous™) pool forms in the necrotic plaque base;
the larger this is in relation to the connective tissue “cap”, the greater is the
chance of plaque disruption which is the commonest precursor of acute coronary
artery thrombosis. Atherosclerotic lesions involve mainly the innermost layer
(intima) of the arterial wall, although secondary changes occur in the underlying
layer (media). Lesions are focally and not evenly distributed throughout the
atherosclerotic tree. The sites of lipid deposition are influenced by characteris-
tics of blood flow and wall stress, and are common at bends and branches.

3.1.3  The lesions of atherosclerosis  The natural history of atherosclerosis is
still not fully known. Fatty streaks are collections of lipid-filled macrophages in
the arterial intima and are possible precursors of mature atherosclerotic plaques.
They appear early in life and gradually cover more of the arterial surface (see
Figure 3.1). There are no significant differences in the extent of fatty streakin
between populations with high or low risk of atherosclerosis-related disease™ ™,
Histological assessment of fatty streaks suggests that they are capable of pro-
gression to plaque development™. The reasons for progression or non-progres-
sion are not known.

3.1.4 The more the number of raised plagues, the greater is the risk of athero-
sclerosis-related clinical events*®*, Post-mortem studies show that the number of
raised plaques in the coronary arteries increases with the level both of serum low
density lipoprotein (LDL) cholesterol concentrations and of cigarette smoking”'.

Flﬂlll'ﬂ 3.1 Aorta from a male of 18 years showing extensive fatty streaking. The streak lesions
occurring in relation to intercostal arteries are concentrated proximal to the ostia and flow dividers are
relatively spared.
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Fiﬂl.ll"ﬂ 3.3 Scanning electron micrograph of a rabbit sorta showing an area of endothelial
denudation. Activated platelets are adhering to the exposed sub-endothelial surface.

3.3.6 The thrombi formed can vary considerably in size. The smaller thrombi,
not visible to the naked eye, promote plague growth. In contrast, the largest are
important in the acute syndromes and may also exert a growth promoting effect,
leaving survivors with more severe atherosclerotic lesions.

3.3.7 Thrombosis is more likely to occur when there are abnormalities of the
vascular wall, of the blood itself and of blood flow. Although the degree of
atherosclerosis is related to risk of clinical disease, the characteristics of
individual lesions are also important. Thrombosis may occur as a result of a
deep tear through the thickness of the plaque into the atheromatous pool, par-
ticularly in lesions which are eccentric rather than concentric, and where the
basal atheromatous pool is large compared to a thin and easily disrupted con-
nective tissue cap. Such lesions are found in about 75% of acute cases of
coronary artery thrombosis. The other 25% occur with superficial plaque
injury, where the connective tissue cap is rich in lipid-laden macrophages and,
therefore, more fragile.

3.3.8 Blood may be made more liable to thrombosis by abnormalities of
platelets and of the clotting and fibrinolytic systems (see section 5.7). Platelets
may be more likely to aggregate (as in familial hypercholesterolaemia) and
raised plasma levels of some clotting factors (particularly ﬁbnnngen concentra-
‘tion and factor V1lc activity) predict risk of the acute syndromes™. Cigarette
smoking is associated not only with more advanced atherosclerosis, but also with
increased plasma fibrinogen concentrations and an increased tendency for
platelets to aggregate”’.
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