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AtherosclerosisAtherosclerosis
Atherosclerosis is a process of progressive lipid  is a process of progressive lipid 

accumulation with  the formation of multiple plaques accumulation with  the formation of multiple plaques 
within the arteries.within the arteries.

 Atherosclerotic plaque containsAtherosclerotic plaque contains
 lipids lipids 
 inflammatory cells inflammatory cells 
 smooth muscle cells, smooth muscle cells, 
 connective tissue connective tissue 
 thrombi, thrombi, 
 CaCa2+2+ deposits.  deposits. 



    

AtherosclerosisAtherosclerosis
 ArteriosclerosisArteriosclerosis - any hardening (and loss  - any hardening (and loss 

of elasticity) of medium or large arteriesof elasticity) of medium or large arteries
 ArteriolosclerosisArteriolosclerosis - affectiong of the  - affectiong of the 

arterioles (small arteries)arterioles (small arteries)
 AtherosclerosisAtherosclerosis is a hardening of an artery  is a hardening of an artery 

specifically due to an specifically due to an atheromatous plaqueatheromatous plaque  
(in Greek, "athero" means "porridge"). (in Greek, "athero" means "porridge"). 
 Atherosclerosis is a form of arteriosclerosis.Atherosclerosis is a form of arteriosclerosis.



    

Lipoproteins classificationLipoproteins classification
 Chylomicrons Chylomicrons - carry triacylglycerol (fat) from the - carry triacylglycerol (fat) from the 

intestines to the liver and to adipose tissue. intestines to the liver and to adipose tissue. 
 Very low density lipoproteinsVery low density lipoproteins - carry (newly  - carry (newly 

synthesised) triacylglycerol from the liver to adipose synthesised) triacylglycerol from the liver to adipose 
tissue. tissue. 

 Low density lipoproteinsLow density lipoproteins - carry cholesterol from  - carry cholesterol from 
the liver to cells of the body ("bad cholesterol“). the liver to cells of the body ("bad cholesterol“). 

 High density lipoproteinsHigh density lipoproteins - collects cholesterol  - collects cholesterol 
from the body's tissues, and brings it back to the from the body's tissues, and brings it back to the 
liver ("good cholesterol“).liver ("good cholesterol“).
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Atherosclerosis pathogenesisAtherosclerosis pathogenesis
The lipid hypothesis 

plasma LDL penetration into the arterial wall  lipid accumulation in 
smooth muscle cells and in macrophages (foam cells) smooth 
muscle cell hyperplasia and migration into the subintimal and intimal 
region 



    

Atherosclerosis pathogenesisAtherosclerosis pathogenesis
The chronic endothelial injury hypothesisThe chronic endothelial injury hypothesis  
Endothelial injury  Endothelial injury  

loss of endothelium, loss of endothelium, 
adhesion of platelets to subendothelium, adhesion of platelets to subendothelium, 
aggregation of platelets, aggregation of platelets, 
chemotaxis of monocytes and T-cell lymphocyteschemotaxis of monocytes and T-cell lymphocytes
release of growth factors release of growth factors 

 induce migration and replicationinduce migration and replication
 their synthesis of connective tissue and proteoglycanstheir synthesis of connective tissue and proteoglycans



    

AtherosclerosisAtherosclerosis
 pathogenesis pathogenesis

 The atherosclerotic plaque The atherosclerotic plaque 
may produce a severe stenosis may produce a severe stenosis 
or may progress to total or may progress to total 
arterial occlusion. arterial occlusion. 

 With time, the plaque becomes With time, the plaque becomes 
calcified. calcified. 

 Some plaques are stableSome plaques are stable
 Others may undergo Others may undergo 

spontaneous fissure or rupture spontaneous fissure or rupture 
(unstable or vulnerable)(unstable or vulnerable)

 The ruptured plaque The ruptured plaque 
stimulates thrombosis. stimulates thrombosis. 



    

Atherosclerosis: positive risk Atherosclerosis: positive risk 
factorsfactors

Non modifiableNon modifiable
 Age – middle to late.Age – middle to late.
 Sex – Males, Sex – Males, 

complicationscomplications
 Genetic – Familiar Genetic – Familiar 

Hypercholesterolemia Hypercholesterolemia 
 Family history.Family history.

Potentially ModifiablePotentially Modifiable
 Hyperlipidemia – Hyperlipidemia – 

HDL/LDL ratio.HDL/LDL ratio.
 Hypertension.Hypertension.
 Smoking.Smoking.
 DiabetesDiabetes
 Life style, diet, exerciseLife style, diet, exercise



    

Atherosclerosis risk factorsAtherosclerosis risk factors

 Negative risk factors Negative risk factors 
 high levels of circulating high density high levels of circulating high density 

lipoproteinslipoproteins
 moderate alcohol consumptionmoderate alcohol consumption
 cardiovascular fitnesscardiovascular fitness



    



    



    



    



    



    



    



    



    



    



    

  A A coronary angiography to see how well coronary angiography to see how well 
blood flows through the arteriesblood flows through the arteries



    

coronary angiographycoronary angiography



    

Сoronary angiographyСoronary angiography



    

Сoronary angiographyСoronary angiography



    

Сoronary angiographyСoronary angiography



    

MMultispiral computed ultispiral computed 

tomographytomography  
Сoronary angiography



    

 IVUS IVUS is performed during cardiac is performed during cardiac 
catheterisation using miniature ultrasound catheterisation using miniature ultrasound 
probes mounted on the tip of a coronary probes mounted on the tip of a coronary 
catheter. The IVUS probe emits high catheter. The IVUS probe emits high 
ultrasound frequencies, typically centred ultrasound frequencies, typically centred 
at 20–50 MHz. The ultrasound signal at 20–50 MHz. The ultrasound signal 
reflected from arterial wall structures is reflected from arterial wall structures is 
used to generate a grey scale image. used to generate a grey scale image. 

Intravascular ultrasound



    

IIntravascular ultrasoundntravascular ultrasound



    

IIntravascular ultrasoundntravascular ultrasound



    

 Ultrasound is strongly reflected at the interface of Ultrasound is strongly reflected at the interface of 
different tissue structures.  different tissue structures.  

 Using IVUS, some morphologic features of Using IVUS, some morphologic features of 
atherosclerotic coronary plaques can be readily atherosclerotic coronary plaques can be readily 
recognised. The reliability of ultrasound imaging in recognised. The reliability of ultrasound imaging in 
predicting the composition of atherosclerotic plaque predicting the composition of atherosclerotic plaque 
components has been demonstrated in comparative components has been demonstrated in comparative 
studies of histology. Lipid laden lesions appear as studies of histology. Lipid laden lesions appear as 
hypoechoic, “soft” areas and fibrous or calcified tissues hypoechoic, “soft” areas and fibrous or calcified tissues 
are recognised as bright echoes. In lipid laden lesions are recognised as bright echoes. In lipid laden lesions 
with prominent overlying fibrous “caps”, a more with prominent overlying fibrous “caps”, a more 
reflective structure separating the soft echoes from the reflective structure separating the soft echoes from the 
lumen is identified on the corresponding images. The lumen is identified on the corresponding images. The 
integration of information from adjacent images in a integration of information from adjacent images in a 
coronary segment allows three dimensional coronary segment allows three dimensional 
reconstruction and the calculation of atheroma volume reconstruction and the calculation of atheroma volume 
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