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Atherosclerosis

This principally affects large and medium-sized arteries (the aorta and its branches including 

coronaries, carotid, mesenteric and lower limb), but has a preponderance for occurring at 

branching sites (e.g. carotid bifurcation). Known risk factors for its development include male 

gender, advancing age, smoking, dyslipidaemia, diabetes mellitus and hypertension. 

Atherosclerotic lesions may occur in isolation, but, as a rule, atherosclerosis is a systemic 

disease affecting numerous arterial locations. Furthermore, an atherosclerotic lesion in one 

location (e.g. lower limbs) serves as a surrogate marker for disease elsewhere (e.g.

coronary arteries).

Pathophysiology

Atherosclerosis is a degenerative disease of large and medium-sized arteries characterized by 

lipid deposition and fibrosis.

• There are three stages of atheromatous lesion; fatty streaks are linear lesions on the artery 

lumen, composed of lipid-filled macrophages, and which progress to fibrolipid plaques 
(unstable plaques), and finally complex lesions (stable plaques).
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Neointimal (myointimal) hyperplasia

• This is the vascular histological response to acute injury (e.g. surgery, 
angioplasty, stent insertion), initiated by endothelial injury or 
denudation (response is proportional to the severity [depth] of injury 
[i.e. if the media is also involved]).



Arteriosclerosis

• This is a general term for sclerosis or ‘hardening’ of the arteries and

• is broadly subdivided into two types:

• 1 Arteriosclerosis obliterans. This is characterised by gradual fibrosis 
and calcification of the intima and media leading to stenosis and 
eventual obliteration, and it mostly affects the medium and large 
arteries of the lower extremities.

• 2 Medial calcific sclerosis. Also called Monkeberg’s arteriosclerosis, 
this is characterised by dystrophic calcification of the media without 
intimal involvement or luminal narrowing, commonly affecting the 
extremities with advancing age.

•



Ischaemia-reperfusion injury

• This phenomenon occurs after restoration of blood flow following a (variable) 
period of ischaemia resulting in further tissue damage (due to the reperfusion) 
with both systemic and local effects. It is  caused by the uncontrolled release of 
oxygen-free radicals and superoxide moieties (especially the oxidation of 
hypoxanthine) that are generated in response to tissue ischaemia.

• Local effects

• Tissue oedema and necrosis leading to compartment syndrome (further 
potentiating the ischaemia).

• Systemic effects

• Acidosis and hyperkalaemia (release of accumulated acid moieties and 
intracellular potassium, respectively), coagulopathy (prothrombotic necrotic 
tissue) and myoglobinuria (rhabdomyolysis [↑ creatine kinase (CK)]) leading to 
acute kidney injury.



Aneurysmal degeneration

• This is a degenerative condition of the vessel wall perhaps due to 
abnormal metalloproteinase (MMP) production and regulation. 
MMPs (especially MMP-2 and MMP-9) are thought to have enzymatic 
properties that degrade elastin, which in combination with years of 
increased wall stress leads to progressive vessel dilatation.



Peripheral vascular resistance (PVR)

• This is the effect the pressure (energy) drop has on flow rates (akin to 
Poiseuille’s law) and is dependent on radius of the vessel (r4), length
of vessel (L) and viscosity of fluid.





Ankle brachial pressure index














