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Arterial Disorders: 
Arteriosclerosis: Is a general term for 3 patterns of vascular diseases.

(1)Atherosclerosis: characterized by intimal fibro fatty plaques that has central core rich in lipid.

(2)Monckeberg"s medial calcific sclerosis: which is calcification in the media of medium size muscular arteries in persons older than 50 years.

(3)Arteriolosclerosis: disease of small arteries &arterioles, often associated with hypertension & DM &has 2 variants: hyaline & hyper plastic &both lead to thickening of the vessel wall with luminal narrowing.

Atherosclerosis: characterized by intimal plaques that protrude into the lumen ,weaken the underlying media &undergo series of complications .Any artery affected specially aorta ,coronaries ,&cerebral arteries.

Coronary atherosclerosis induces ischemic heart diseases (IHD) &when complicated by thrombosis lead to myocardial infarction (MI) ,cerebral AS lead to brain infarct &strokes .

Risk Factors: There are major constitutional risk factors (non modifiable) which include:
1- Increasing age: between the age of 40-60 , the incidence of MI increase fivefolds.

2- Male gender: premenapausal women are relatively protected by the effect of estrogen

3- Family history &genetic abnormalities: which is multifactorial.

Major modifiable risk factors that are amenable to control: 

(1)Hyperlipidemia: & the major evidence for this:

(a) High cholesterol diet can produce AS plaques in experimental animals .

(b) Major lipid in atheroma are cholesterol &cholesterol esters.

(c) Significant correlation bet. Total plasma cholesterol &LDL &the severity of atherosclerosis as judged by mortality from IHD (AS events uncommon with serum cholesterol below 150mg/dl .

(d) Genetic or acquired dis. e.g familial hypercholesterolemia, DM ,hypothyroidism that cause hypercholesterolemia lead to premature &severe AS e.g severe hypercholesterolemia associated with MI before age of 20 yr. 

(e) When serum cholesterol decrease by drugs or diet ,some AS plaques regress or fail to progress .

The higher the level of HDL ,the lower the risk of IHD because HDL participate in reverse transport of cholesterol from the cell &from atherosclerotic plaques to the liver .Exercise &consumption of ethanol increase HDL while obesity &smoking lower it .

(2)Hypertension: increase the risk of IHD by 6o% in comparison with normotensive populations.

1/2  of hypertensive patients will die of IHD or congestive heart failure &1/3 will die of stroke

Left ventricular hypertrophy is a marker of long standing functional hypertension.

 (3)Smoking: when one or more packets of cigarette smoked/day for several years, death rate from IHD increase up to 200%.

(4)DM: Induced hypercholesterolemia& increase predisposition to AS, the incidence of MI is twice in diabetic as in non diabetic, increase risk of stroke &100% fold increase risk of atherosclerotic induced gangrene of lower limbs.

Other risk factors:

* C reactive protein even among apparently healthy individuals,

* Hyperhomocystinemia (caused by low folate &vitamin B intake

* Lipoproptein a which is an altered form of LDL 

* Placminogen activator inhibitor 1

insufficient regular physical activity.

 * Competitive stressful lifestyle.

* Obesity.

Pathogenesis: The favored theory is the response to injury hypothesis which mean:

(1) Development of focal areas of chronic endothelial Injury.

(2)Increase in sudation of lipoproteins into the vessel wall mainly LDL  .

(3)Series of cell interactions in these foci involve ECs ,macrophages,T lymph.& SMs.

(4)Proliferation of SMs in the intima with formation of extra cellular matrix by SMs .

1- Circulating endotoxins, hypoxia, products of cigarette smokes, viruses could be involved &the two most important causes are:

a- Hemodynamic disturbances (shear stress, turbulent flow) which cause increase endothelial permeability &cell turnover& the complex geometry of arterial system with its twists &turns lead to turbulent blood flow &this is supported by occurrence of plaques at mouth of exciting vessel, branching points &post. wall of descending aorta.

b- Hyperlipidemia contribute to atherogensis through:

* Chronic hyperlipidemia may initiate endothelial dysfunction by increasing local production of reactive oxygen species

* With chronic hyperlipidemia, lipoproteins accumulate within intima at sites of endothelial dysfunction. 

* These lipids are oxidized by oxygen free radicals generated by macrophages &ECs, these oxidized LDL ingested by macrophages resulting in:

* Foam cell formation,

* Stimulate the release of growth factors &cytokines by ECs &macrophages that increase monocyte recruitment into lesions,

* They are cytotoxic to ECs &SMs &can induce EC dysfunction.

2- After endothelial Injury:

* Monocytes migrate between ECs ,transformed to macrophages & engulf lipoprotein including oxidized LDL to form foam cells.

* macrophages activation (via oxidized LDL)---cytokines production e.g TNF that further increase leukocytes adhesion &mononuclear inflammatory cell recruitment including lymphocytes which produce cytokines e.g gamma interferon which can stimulate mcrophages, ECs &SMs.
3- Proliferation of SMs about the focus of foam cells &ECM deposition &convert fatty streaks into mature fibro fatty atheroma &at this stage intimal plaques represent central aggregation of foam cc. &SMs .With progression cellular fatty atheroma modified by deposition of collagen ,elastin ,some atheroma undergo cc. proliferation &.C.T formation to yield fib. plaques, other retain lipid laden central core

Morphology: 

Fatty streaks: not significantly elevated so not cause any disturbance of blood flow, they are minute yellow flat spots &coalesce into elongated streaks (1 cm long), they can appear in aorta of infant younger than 1 year &preset in all children older than 10 years 

Histolog.: derived from dead intimal aggregates of foam cc. with vacuolated cytoplasm derived from macroph. ,SMs ,few   T lymph. At the margin ,few extracell. debris derived from dead foam cc. found in larger aggregates .

 Atheromatous plaques: usually fibro fatty lesion & sometimes solidly cellular &fibrotic, white to yellow 0.3-1.5 cm in diameter but can coalesce to form larger masses, they are patchy therefore appear eccentric on cross section.

In descending order, the most extensively involved vessels are the lower abdominal aorta, the coronary arteries, the popliteal art., the internal carotid &the vessels of the circle of Willis.

Microscop.: 3 components:

1- Cells: include vas. SMs, macroph.& lymphocytes. 

2- ECM including collagen, elastic fibers &proteoglycans

3- Intracellular &extracellular lipids.
