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Method of the 

assessment   

(in 10-point system) 

Evaluation of the presentation given by the doctoral student. The 

presentation to be prepared on a given topic (the doctoral student 

is expected to analyse, review, and present the latest scientific 

publications related to the given topic, illustrating the given topic 

with respective clinical examples). 

Criteria for the evaluation of the presentation: the topic is 

reflected (0.3 x evaluation in the ten-point system), the latest 

literature is reviewed (0.3 x evaluation in the ten-point system), 

illustrated with high-quality and appropriate clinical examples (0.4 

x evaluation in the ten-point system). The final score is the 

arithmetic sum of all three scores. 

PURPOSE OF THE COURSE UNIT 

 

To provide in-depth knowledge on the assessment methods of myocardial function, 
perfusion and metabolism and their role in the diagnosis of cardiovascular disease, 
clinical decision-making and evaluation of treatment effectiveness. 

 

THE MAIN TOPICS OF COURSE UNIT 

 
• Two-dimensional echocardiography (2DE): evaluation of LV and RV sizes and 

segmental and global function; determination of LV mass; principles of segmental 
LV function analysis; methods to assess LV ejection fraction; evaluation of LV 

geometry; principles of diagnosis of cardiomyopathies (CMPs) (hypertrophic, 
restrictive, dilated, arrhythmogenic right ventricular and unspecified); principles 
of diagnostics of infiltrative and inflammatory myocardial diseases; differentiation 

of ischemic and non-ischemic CMP; principles of differential diagnosis of 
restrictive CMP and constrictive pericarditis. 

• Doppler echocardiography (DE): assessment of diastolic function; assessment of 
diastolic function in patients with atrial fibrillation, sinus tachycardia, implanted 
pacemaker; assessment of valvular hemodynamics; diagnosis of pulmonary 

hypertension; cardiac cycle analysis; methods of assessing aortic and mitral 
valve regurgitations; assessment of ischemic mitral valve regurgitation by PISA 

method; methods for assessing mitral and aortic valve stenoses. 
• Myocardial Doppler Analysis (MDA): quantitative assessment of myocardial 

velocities; assessment of myocardial deformation using speckle tracking method; 

assessment of diastolic function; principles of diagnosis of myocardial ischemia. 
• Contrast echocardiography (CE): indications for contrast echocardiography; 

principles of the method; contrast media. 
• Stress echocardiography (SE): indications, contraindications, methodologies for 

exercise echocardiography and dobutamine stress echocardiography; the 

physiological basis of exercise – ischemic "cascade"; diagnostic criteria of 
myocardial ischemia, assessment of myocardial viability and haemodynamic 



significance of valvular heart diseases; diagnostic and prognostic value of SE in 
CAD; value in the assessment of diastolic function; evaluation of LVOT 
obstruction in hypertrophic CMP. 

• Cardiac computed tomography (CT): assessment of coronary calcification; 
coronary artery computed tomography angiography; assessment of myocardial 

perfusion; advantages and disadvantages of CT; diagnostic and prognostic value 
of CT; indications for anatomical evaluation of coronary arteries by CT method; 

hybrid methods, their indications and principles. 
• Cardiac magnetic resonance imaging (CMR): indications, contraindications, 

appropriateness criteria, methodology; evaluation of LV and RV sizes and 

segmental and general function; calculation of LV mass; principles of segmental 
LV functional analysis; methods of estimating the LV ejection fraction; evaluation 

of LV geometry; principles of diagnosis of CMP (hypertrophic, restrictive, dilated, 
arrhythmogenic right ventricular, unspecified); differentiation of different CMPs 
based on the late gadolinium enhancement (LGE) methodology; differentiation 

of ischemic and non-ischemic CMP; principles of differential diagnosis of 
restrictive CMP and constrictive pericarditis; principles of diagnosis of myocarditis 

and infiltrative myocardial diseases (sarcoidosis, amyloidosis, etc.); assessment 
of myocardial viability after myocardial infarction using LGE methodology; 
principles and applications of magnetic resonance spectrometry. Gadolinium-

based contrast agents: classification, toxicity, dosage, principle of myocardial 
distribution, risk of nephrogenic systemic fibrosis, and contraindications. 

Principles of parametric T1, T2, T2 * mapping, assessment of extracellular 
volume fraction, four-dimensional (4D) flow: principles and indications. Stress 
CMR: diagnostic methods and techniques for the assessment of myocardial 

ischemia and viability. 
• Myocardial perfusion scintigraphy (MPS): principles of the method; 

radiopharmaceuticals; diagnostic and prognostic value in the diagnosis of 
ischemia; advantages and disadvantages; comparison of different methods for 
assessing myocardial perfusion; hybrid methodologies, their place in the 

diagnosis of CAD. 
• Positron emission tomography (PET): principles for myocardial ischemia and 

viability assessment; principles for assessment of the inflammatory process; 
radiopharmaceuticals; diagnostic and prognostic value in case of CAD; 
advantages and disadvantages of the method. 

• Value of echocardiography, CMR, CT, MPS, PET: 1) in the diagnosis of ischemia 
and viability; 2) in the assessment of hemodynamic parameters; 4) in the choice 

of treatment tactics; 4) for the follow-up of patients; 5) selecting patients for 
electrophysiological and transcatheter procedures and following them after such 
procedures; 6) selection of patients for cardiac surgery; 7) evaluating the 

indications for heart transplantation; 8) monitoring the course of treatment. 
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