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PURPOSE OF THE COURSE UNIT

To provide the doctoral student with knowledge of the basic principles of
instrumental electrophysiological (electroencephalography, polysomnography,
electromyography, electroneurography, evoked potentials) and ultrasound
examinations (extracranial color-coded sonography, transcranial doplerography,
transcranial color sonography), their significance in the diagnosis and treatment of
diseases of the nervous system, scientific significance in clinical trials; to provide
practical skills for performance of investigations; to learn to interpret the obtained
test results.

THE MAIN TOPICS OF COURSE UNIT

1. ELECTROPHYSIOLOGICAL INVESTIGATION METHODS
Electroencephalography (EEG) and polysomnography (PSG). Epilepsiform and non-
epileptic potentials. Placement of EEG electrodes, basic montages. Evaluation of
artifacts. Recognition and evaluation of normal potentials. Identification and
evaluation of pathological epilepsiform potentials. Recognition and evaluation of
pathological non-epileptic potentials. Sleep stages and their characteristic EEG
elements. EEG assessment and formulation of conclusions. Indications for PSG and
multiple sleep latency test, principles of performance, basics of interpretation of
results.

Electromyography (EMG), electroneurography (ENG) and evoked potentials.
Indications and contraindications. Research unit equipment. Anatomical structure
of peripheral nerves. Physiology and pathological changes in the spread of the
neural impulse. Basic principles of sensory and motor nerve research. Motor unit
and its structure. Changes in the structure of the motor unit due to musculoskeletal
disorders. The denervation-reinforcement process and its EMG stages. Needle EMG,
surface EMG, diagnostic value, indications. Special ENG methods: F waves, H
reflex, Blink reflex. Somatosensory, visual and auditory evoked potentials,
principles of methods, application, performance, normal and abnormal findings,
diagnostic value. Studies of neuromuscular synapse. Rhythmic stimulation.
Transcranial magnetic stimulation, principles of the study, indications, main
findings. ENMG investigations in tunnel syndromes, significance of ENMG findings
for the management. ENMG investigations in axonal and demyelinating
polyneuropathies. ENMG investigations in major radiculopathies. ENMG diagnostic




criteria for motor neuron diseases. Significance of ENMG tests in myopathies,
progressive muscular dystrophies and myositis. ENMG investigations in myotonic
syndrome. Differential diagnosis of neurogenic and myogenic muscular atrophy.
Diagnosis of nerve trauma and severity of nerve lesion. Impairment of the
peripheral nervous system during critical conditions and value of ENMG for
diagnosis. Interpretation of the results of ENMG. Importance of ENMG for research
and clinical practice (diagnostics, management, monitoring and follow-up).

2. ULTRASOUND INVESTIGATION METHODS

Craniocervical vascular anatomy and physiology of cerebral circulation. Diagnosis
and research methods of early atherosclerosis. Assessment of arterial stiffness.
Evaluation of endothelial function. Evaluation of atherosclerosis in prevention
programs and epidemiological studies. General principles of ultrasound diagnostics.
Extracranial color-coded sonography (ECCS).

ECCS technique, scanning planes and modes, analysis of hemodynamic
parameters. Clinical application of the ECCS. Diagnosis of atherosclerotic lesions of
the carotid arteries. Measurements of intimal-medial thickness. Ultrasound
characterization of plaques. Ultrasound criteria for stenoses and occlusions.
“Subclavian-steal” syndrome. Dissections of the carotid arteries and ultrasound
diagnostics. Analysis of clinical cases. Inflammatory diseases of the blood vessels.
Ultrasound evaluation of temporal arteritis. Innovative applications of ultrasound
diagnostics.

Transcranial doplerography (TCD) and transcranial color sonography (TCCS).
Probe positions, anatomical landmarks, acoustic windows, vascular identification
criteria. Hemodynamic parameters in TCD and TCCS studies. Intracranial stenosis,
collateral blood flow. Ultrasound diagnosis of arteriovenous malformations and
vasospasm. The role of ECCS, TCD and TCCS in acute cerebrovascular disorders.
Diagnosis of patent foramen ovale and other shunting flow using contrast TCD.
Monitoring of intracranial circulatory parameters during interventional procedures.
Diagnosis and monitoring of microembolic signals during various conditions.
Evaluation of cerebral vasoreactivity. Ultrasound examination of intracranial veins
and venous sinuses. Anatomical features of the cerebral venous system.
Normatives of velocities of venous flow. Venous sinus thrombosis. Transorbital
color sonography. Evaluation of optic nerve and ocular arterial blood flow.
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