Pathology – Atherosclerosis & Atheroma
Atherosclerosis (Robbins Pg 498)
Arterioscelrosis
· This is the general term given to various conditions leading to the hardening of arteries due to thickening and loss of elasticity of arterial walls. Arteriosclerosis is a general term and in it consists various specific forms of the disease outlined below:
· Atherosclerosis
· This is the most common form of arteriosclerosis and occurs over a period of years. What happens is that a fatty streak (conglomeration of plaques containing cholesterol, lipoid material and lipophages) begin to form within the tunica intima and 
inner layers of tunica media. 

· Monckeberg medial calcific sclerosis
· This is another rare form of arteriosclerosis. The tunica media of medium sized muscular arteries has calcific deposits which occassonially undergo ossification. This arteries are hardened. 
· Arteriosclerosis
· The vessel walls thicken according to two variants: hyperplastic and hyaline, and as a result it impinges on the size of the vessel lumen therefore will lead to ischaemic damage to tissues the artery/arteriole is supplying. Most often associated with hypertension and diabetes mellitus. 
Atheroma (Lecture notes)

In atherosclerosis, we know that the intimal walls become thickened by fibrous plaques containing lipid fragments. An atheroma is this mass of plaque along with the degenerated and thickened intimal wall. So, an atheroma is the physical consequence of an atherosclerosis. The most commonly affected area is the abdominal aorta, coronary arteries, popliteal arteries, descending thoracic aorta, the internal carotids and vessels of the circle of Willis. 

Morphology (Robbins Pg 499)

The thickening of the intima produces a raised intimal wall and a core of lipid material, mainly cholesterol and cholesterol esters. The raised intimal wall is covered by a fibrous cap. They appear white/yellow in colour, and vary in size from 0.3-1.5cm in diameter. Smaller atheroma’s may coalesce to form larger ones which will have greater consequences. The superficial portions of the plaque appear whitish and are firm whilst the deeper layers have a tinge of yellow colour. 
In terms of microscopic appearance:

· Plaques present three principal components:

· Superficial fibrous cap: contains smooth muscle cells, macrophages, and other leukocytes, relatively dense connective tissue (consisting of collagen, elastin, proteoglycans)

· Shoulder: consists a mixture of macrophages, smooth muscle cells and T cells. 

· Deeper necrotic core, disorganized mass of lipid material, cholesterol, cellular debris (from degenerate intima), fibrin, thrombus and plasma proteins. 

· Finally, the periphery of the lesion (depending on the size of the plaque), neovasculisation appears (i.e.: proliferating new blood vessels). 
Pathogenesis (Robbins Pg 507)

The pathogenesis of atherosclerosis is not yet identified by a new theory called: Response to injury hypothesis incorporates part of old theories and the risk factors discussed later on below. It considers atherosclerosis as a chronic inflammatory response of the arterial wall in response to injury to the endothelial lining. The following events are described:
· The endothelial cells are chronically injured, therefore endothelial function is lost or denatured – therefore increase in vascular permeability and increased leukocytic adhesion. Remember these concepts are CENTRAL to the acute inflammatory response. Injury mechanism could be: hypertension, smoking, toxins, viruses and/or immune reactions. 
· Accumulation of lipoproteins into the vessel wall, mainly lethal LDL and VLDL and these are modified by oxidation

· Adhesion molecules are expressed by leukocytes and the viable endothelial cells (Also present in acute inflammatory response) and this causes adhesion of blood monocytes to the endothelium – followed by migration of the monocytes into the intima and these transform into macrophages. When macrophages engulf lipids, they become ‘foam cells’. 

· Platelets adhere to areas stripped of endothelium or to adherent leukocytes. 

· Activated platelets, macrophages, or vascular cells release variation factors that cause migration of smooth muscle cells from tunica media to tunica intima. Such factors include: platelet derived growth factor (PDGF), fibroblast growth factor (FGF), epidermal growth factor (EGF), and transforming growth factor alpha (TGF)
· Smooth muscle cells proliferate in the intime and lay down extracellular matrix with collagen and proteoglycans etc. 

· Lipids begin to accumulate extracellularly and intracellularly. 

Other hypothesis:

· One such hypothesis claims that the whole process is an initial single event leading to smooth muscle proliferation in the tunica media and not involving the tunica intima. Mechanisms may involve:
· Loss of growth control because smooth muscles cell do not respond and as a result smooth muscles continue to proliferate with injury to the media

· The lipids that influx following endothelial injury undergo oxidation and these oxidized lipids may directly damage the smooth muscle cells once reaching the media. 

· Mutagens – exogenous chemicals or endogenous metabolites may trigger the proliferation of smooth cells. 

Risk factors (Robbins Pg 503)

Unchangeable factors:

· Age – incidence increases with age
· Gender – incidence greater among males than females
· Familial predisposition – diabetes, hypertension, hyperlipid
emia. 
Changeable factors:

· Hyperlipidemia/hypercholesterolemia
· Hypertension
· Smoking
· Type II diabetes mellitus
Other risk factors:

· Type ‘A’ personality
· Obesity
· Oral contraceptives
· Hyperuricemia
· High carbohydrate intake 
· Sendentary lifestyle- inactive habits
