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Intravascular ultrasound is rarely used in domestic cardiology. When 

conducting it, a miniature ultrasound probe is used, placed on a coronary 

catheter. The signals obtained according to different acoustic impedances are 
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reconstructed into a layer-by-layer image in real time [1]. In this case,  

it is possible to clearly determine two boundaries in the coronary arteries:  

the blood-intima boundary and the external elastic membrane. The specified 

method allows for a morphological assessment of the features of atheroscle- 

rotic coronary plaques: to identify «soft» plaque, fibrous, calcified, necrotic 

and lipid components. Thus, the specified diagnostic method allows for a 

clear visualization of the vascular wall and calculation of the remodeling 

index [1]. The available results of clinical studies demonstrate its possibi- 

lities in assessing the effectiveness of drug therapy [2]. 

Coronary angiography is the most frequently used method in domestic 

cardiology practice using a radiopaque substance against the background  

of X-ray radiation, which allows identifying changes in the caliber  

of coronary arteries (stenosis/occlusion or aneurysm). This method, which  

is the «gold standard» for diagnosing myocardial ischemia, allows verifying 

coronary artery disease, as well as determining which option for further 

tactics can be chosen in each case: drug therapy or revascularization 

manipulation (balloon angioplasty with stenting or coronary artery bypass 

grafting). This method is the standard for assessing the actual coronary 

lumen and measuring intracoronary pressure to identify functionally 

significant stenoses and calculate fractional blood flow reserve. Coronary 

angiography is an invasive method, but it provides less convincing results 

regarding prognostic value [3]. It should be noted that the disadvantage  

of this diagnostic method is the inability to assess the condition of the 

vascular wall, which is quite important information, since ischemic heart 

disease is primarily a pathology of the vessel walls, and not a disease  

of its lumen. 

It is in connection with the possibility of assessing the condition  

of the vascular wall and the need to verify ischemic heart disease that  

in the last 10 years, contrast-enhanced computed tomography, which  

is a non-invasive method for assessing the condition of the coronary arteries, 

has become increasingly widespread. The method is unique due to the 

possibility of obtaining comprehensive information about the morphology  

of the heart and the state of coronary circulation in a single study [4, 5]. 

Currently, cardiac CT is performed on modern multi-slice tomographs 

with multiple parallel rows of detectors (from 64 to 320), which have high 

temporal and spatial resolution. In tomographs of the latest generations  

with 320 rows of detectors and the use of mathematical technologies  

for obtaining 640 slices, it is possible to perform volumetric tomography  

of a 16-centimeter area of interest along the Z axis in one tube revolution. 

Such systems allow capturing the entire heart area in one cardiac cycle, 

which leads to a reduction in motion artifacts associated with changes  

in heart rate [6, 7]. Accurate qualitative and quantitative assessment  
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of the lumen of the artery, the vessel wall, as well as the weight  

and composition of the atherosclerotic plaque are the capabilities that  

this method provides when using modern equipment [7]. 

Currently, CT is a modern effective method for detecting atherosclerosis 

of the coronary arteries at an early, pre-clinical stage of the disease. The first 

stage is a native examination of the heart, which makes it possible to assess 

the degree of coronary calcification with the determination of the coronary 

calcium index. Detection of coronary artery calcification clearly indicates 

the presence of coronary atherosclerosis in the patient. Quantitative 

assessment of the degree of coronary calcification allows assessing the 

localization and severity of the lesion, as well as the risk of hemodyna- 

mically significant stenoses. Data on the presence and severity of coronary 

calcification should be correlated with the results of clinical examination, 

laboratory methods, as well as additional diagnostic methods [5]. 

Coronary artery calcification is always associated with the presence  

of an atherosclerotic process. Data from numerous histological studies 

indicate that atherosclerotic calcification develops from the second decade  

of human life, almost immediately after the stage of fatty plaque formation. 

The frequency of detection and the degree of severity of coronary artery 

calcification inevitably increase with age. 

Currently, this method allows to detect coronary calcium deposits  

and to assess vascular stenosis using the Agatston index. This is a cumu- 

lative index that takes into account calcium aggregates over the entire area  

of the vessel, and not only in specific atherosclerotic plaques [4–7].  

This indicator is very important, since it is mainly associated with risk 

stratification in asymptomatic patients. The amount of calcium approxi- 

mately corresponds to the severity of atherosclerotic lesions of the coronary 

arteries, while its correlation with the degree of stenosis is practically absent. 

Even with severe calcifications, the presence of luminal stenosis is not 

always observed. On the contrary, a zero value of the Agatston index does 

not exclude coronary artery stenosis, especially in young patients and 

patients with acute symptoms. This feature can be described by the 

modulation index, which is a parameter of CT with contrast, which is used to 

determine the main direction of plaque growth relative to the inner or outer 

layers of the vascular wall, and is not amenable to assessment by the current 

method. In addition, atherosclerotic plaques often consist of both calcified 

and non-calcified components (mixed plaque), which allows for a high 

degree of confidence in predicting the development of complications  

of coronary artery disease, and is also easily quantitatively assessed  

(e.g., total plaque volume, volume of calcified and soft plaques) using more 

advanced computer tomographs of the latest generation, as already 

mentioned above [6, 7]. It can be argued that among all imaging methods  
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in the diagnosis of ischemic heart disease, it is CT with contrast that is a 

non-invasive method that allows for a «simultaneous» analysis of the entire 

coronary tree with low radiation and contrast load. Thus, this method may be 

optimal for early diagnosis and risk assessment of coronary heart disease. 
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