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Scientific Area/eas, 
Field/ds of Science 

Medical and Health Sciences (M 000): Medicine (M 001; 
Dentistry (M 002); Public Health (M 004) 

Natural Sciences (N 000): Biology (N 010)  

Faculty, Institute, 
Department/Clinic  

Medical Faculty 
Institute of Biomedical Sciences 
Department of Anatomy, Histology and Anthropology 

Course unit title 
(ECTS credits, hours) 

Functional Neuroanatomy 
8 credits (212 hours) 

Study method Lectures  Seminars Consultations Self-study 

Number of ECTS credits  - - 1 7 

Method of the 

assessment   

(in 10 point system) 

Presentation of the report: the report is presented on a chosen 

topic, which is coordinated with the coordinating lecturers. The 

doctoral student must analyze, review and present the newest 

scientific publications related to the relevant topic. 

Evaluation criteria:  

- novelty and relevance of the submitted material (2 points); 

- general structure and scope of the report, clear presentation of 

the knowledge, argumentation, conciseness and specificity (2 

points); 

- summary, problematic issues, presentation and justification of 

conclusions (2 points); 

- presentation of the application of the reviewed knowledge in the 

dissertation (2 points); 

- organization of visual aids, ability to participate in discussion, 

control of questions, oratory skills (2 points). 

The minimal positive score is 5. 

 

PURPOSE OF THE COURSE UNIT 

 
The purpose of course is to present more detailed and profound anatomical 

knowledge about systemical and topographical anatomy of nervous systems (central 
and peripheral), its clinical anatomy, prenatal and postnatal development, 
variations, developmental anomalies, clinically important pecularities of structure. 
 

THE MAIN TOPICS OF COURSE UNIT 

 
Nervous system: phylogenesis, ontogenesis and comparative anatomy. 

Developmental anomalies of neural tube and adjacent structures, congenital 
defects of cerebral cortex, congenital defects of peripheral nervous system, 

neurocristopathies. Microscopical anatomy of central (CNS) and peripheral (PNS) 
nervous system. 
Morphology of nerve cells, their morphological and functional types, physiological 

properties, synapses. Neurotransmitters (neuromediators) in the CNS and PNS. 
Central and peripheral neuroglia, its oembrionic origin, classification, structure and 

functions. Neural endings, their structure and classification. 
Microscopical structure of cerebral and cerebellar cortex, interneuronal 
connections. Structure of peripheral nerves and ganglia. Clinical histology of CNS 

and PNS. Macroscopical anatomy of central (CNS) and peripheral (PNS) nervous 
system. 
Central nervous system.  
Spinal cord: external and internal structure, topography, age related anatomy. 

Functional groups of nerve cells in the gray matter of spinal cord (somatic, 



visceral, afferent, efferent, associative, commisural), subdivision into laminae and 
nuclei. Segments of spinal cord and structure of roots. Formation of spinal nerves. 
White matter of spinal nerves: ascending and descending pathways, their 

functional relations, intersegmentary connections. Spinal reflexes. Clinical anatomy 
of spinal cord. Paraplegia and quadriplegia. 
Brain. 
Rhombencephalon (medulla, pons, cerebellum): external and internal structure. 

Gross anatomy of cerebellum, functional regions, internal structure, pathways, 
functional connections. Phylogenetic subdivision of cerebellum. Importance of 
cerebellum for motor systems. 
Midbrain (mesencephalon): external and internal structure. Tectum: structure, 
connections and functions. Gray matter of the brainstem. Diencephalon: thalamus, 

epithalamus, hypothalamus. Structure and functions of epithalamus. Thalamic 
nuclei and their functions. Functional connections of diencephalon. Structure of 
hypothalamus and its importance for regulation of homeostasis. 
Endbrain: surfaces, sulci and gyri. Cerebral cortex: layers, neurons and their 
connections, columnar organization and neuronal modules. Phylogenetic 

subdivision of cerebral cortex. Projectional, associative and motyvational cortex. 
Brodman's map of human brain cortex, functional anatomy of main functional 
fields. Basal nuclei of the brain: topography and functional connections. Striate 

body, its functions. Complex of amygdaloid nuclei. White matter of the endbrain: 
associative, commissural and projectional fibers. Pyramidal pathways. 

Somatosensory pathways. Proprioceptory pathways. Pathways of special senses – 
visual and hearing. Olfactory brain. Integrative structures of the nervous system, 
their functional relations and clinical anatomy: reticular formation, limbic system., 

extrapyramidal system. Structure of reticular formation and its importance in 
regulation activity of CNS., functional anatomy of monoaminoergic systems of 

brain (dopaminergic, noradrenergic and serotoninergic systems). 
Neuroanatomical model of language, motor and sensory cortical centers of 
language. 
Clinical anatomy of CNS. 
Cerebrospinal liquor (CSF) circulation: choroid plexuses, ventricular system. 
Meninges of brain and spinal cord. Anatomical structures of dura mater. Blood 
suply of the brain, haematoencephalic barrier.  
Peripheral nervous system. 

Gross anatomy of peripheral nervous system, variations, development and defects 
of development. Spinal nerves and plexuses. Cervical plexus: structure and 

topographical relations. Brachial plexus: structure and topographical relations. 
Branches of supraclavicular and infraclavicular parts of brachial plexus. Intercostal 
nerves. Structure and topographical relations of lumbar and sacral plexuses. 

Coccygeal plexus. Clinical anatomy of nervous plexuses: anatomical points for 
lumbar punction, nerve blocks, clinically important topographical relations in the 

PNS. Structure and topographical relations of cranial nerves. Clinial anatomy of  
cranial nerves. Clinically important pecularities of cranial nerves and adjacent 

structures. Visceral nervous system: sympathetic, parasympathetic and enteric 
nervous systems. Functional and clinical anatomy of visceral nervous system. 
Efferent and afferent visceral nervous system. Parasympathetic and sympathetic 

efferent pathways, ganglia and nerves. Structure of sympathetic trunc. Peripheral 
visceral system of the head and neck. Visceral system of lumbar region. 
Neuroendocrine system. Chromaffin system. Difuse neuroendocrine system (DES, 
APUD). 
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