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Dental Research Division

Major Subjects:

Pediatric Dentistry

1. Structural abnormalities of primary and permanent teeth and treatment options
2. Shape abnormalities of primary and permanent teeth and treatment options
3. Numerical abnormalities of primary and permanent teeth and treatment options
4. Non-invasive and minimally invasive techniques in pediatric dentistry
5. Etiology of structural abnormalities of enamel, treatment options
6. Treatment options for caries of primary and permanent teeth
7. Special aspects of dental treatment in children
8. Chemoprevention, remineralization in pediatric dentistry
9. Pediatric dentist's options in the prevention of dental disorders
10. Causes of tooth discoloration and treatment options
11. Early treatment, fissure sealing
12. Etiology of MIH, differential diagnosis
13. Psychological aspects of dental treatment in children aspects
14. Early milk tooth extractions, prevention of consequences
15. Caries and care of milk teeth
16. Caries and care of permanent teeth
17. Root canal treatment of developing permanent teeth, apexification, apexogenesis
18. Concepts, causes, and treatment of erosion, attrition, and abrasion
19. Diagnosis and prevention of dental problems in adolescence (piercing, smoking, nutritional anomalies, etc.)
20. Use of fluorides
21. Proper nutrition (sugar substitutes, sweeteners), oral hygiene, and the role of saliva

Restorative Dentistry

1. The concept of caries, its localization, and spread on the anatomical crown
2. Histology of caries (enamel, dentin, and root caries)
3. Manual and power-operated preparation tools (micromotor, turbine, drills).
4. Isolation of teeth (methods and their tools)
5. Classification of cavities according to Black (basis of classification, cavity planning methods, nomenclature)
6. Rules and steps of cavity formation when making aesthetic direct restorations
7. Purpose of filling preparation and types of fillings. Requirements for filling materials. Classification of filling materials
8. Application of underlining and temporary filling. Polishing, removal, and toxicology of amalgam fillings
9. Glass ionomer cements and other polymeric materials (composition, area of ​​use, application)
10. Composites - materials science (composition, grouping, properties).
11. Theory and application of adhesive technique in clinical practice
12. Matrices and matrice systems
13. Making composite fillings in class III and IV cavities (steps, execution)
14. Making composite fillings in class I and V cavities (steps, execution)
15. Making composite fillings in class II cavities (steps, execution)
16. Classification of inlays (inlay/onlay/overlay/endocrown/shell/tabletop concept) inlay materials
17. Making metal inlays. Indications, contraindications, materials, and clinical steps of preparation
18. Preparation of aesthetic inlays. Indications, contraindications, materials (composite, ceramic, hybrid), and clinical steps of preparation. Dome concept
19. Making digital and analog impressions for a single restoration. Indication and implementation of sulcus widening
20. Chairside CAD/CAM technology. Basics of design, milling
21. Fixation of aesthetic inlays (materials of adhesive cement, preparation of tooth and inlay, steps of bonding)
22. Patient admission and treatment plan (general sanitation, sequence of restorative dental and endodontic treatments)
23. Equipment of the dental office, ergonomics, four-hand treatment, infection control
24. Caries diagnostic tools
25. Indications, contraindications, and methods of tooth whitening. Possible side effects and their prevention
26. Endodontic treatment of teeth damaged as a result of an accident
27. Restorative dental and endodontic treatment of patients requiring special care. Odontogenic focal infection
28. Surgical interventions in restorative dentistry and endodontics (crown lengthening, drainage, resection, hemisection, bicuspidation, root amputation)
29. Aesthetic and functional restoration of root-treated teeth (post construction, single crown, endocrown, onlay)

Periodontal reconstructive surgery

1. Scheme of comprehensive periodontal treatment. Development of a complex and individual periodontal treatment plan
2. Clinical and radiological diagnostic tools in periodontology.
3. Basics of surgical periodontal treatment, indications, and contraindications.
4. Classification of periodontal lobes, incision, and suture techniques in periodontal surgery.
5. Treatment options for horizontal bone loss. Resective periodontal surgery techniques
6. Treatment options for vertical bone loss. Basics of regenerative periodontal surgery.
7. Basics, historical background, and surgical techniques of guided tissue regeneration (GTR) procedures. Absorbable and non-absorbable barrier membranes.
8. Biological effect and application of enamel matrix derivatives (EMD/EMP) in periodontal regenerative surgery.
9. Use of bone grafts in periodontal regenerative surgery. Combined and special procedures.
10. Mucogingival surgery, surgical correction options for gingival recession.

Oral surgery

1. Alveolitis (symptoms, diagnostics, therapy)
2. Dental foci (foci, foci diseases, the dentist's task in case of foci diseases)
3. Opening of abscess in the oral cavity (indication, anesthesia, instrument set, execution)
4. Phlegmone (diagnosis, therapy)
5. Periostitis - phlegmone separation
6. Actinomycosis (forms, symptomatology, therapy)
7. Drug-induced jaw necrosis (etiology, diagnostics, therapy)
8. Sinus apertus (symptoms, diagnostics, therapy)
9. Indications and contraindications for wisdom teeth removal
10. Differential diagnostics of cervical lymph nodes
11. Dental inflammations, their treatment.
12. Diagnostics of impacted, retentive teeth, their surgical treatment, and complications.
13. Types of cyst surgeries, surgical procedures.
14. Tooth-preserving surgical treatments.
15. Use of antibiotics and analgesics in oral surgery.
16. Root apex resection (indication, implementation).
17. Division of cysts occurring in the head and neck region.
18. Flap formation, suture techniques in dento-alveolar surgery.
19. Special diagnostic procedures in oral surgery (CT, MR, CBCT, US).
20. Lateral, medial cervical cyst.
21. Methods of sinus closure. Sinus surgery (surgical procedures and complications)
22. Mucogingival surgery
23. Treatment options for impacted teeth
24. Minor and major complications of impacted teeth removal and their treatment options
25. Introduction to prosthetic surgical procedures.
26. Indications and limitations of oral implantation
27. Bone grafting, bone regeneration
28. Surgical removal of tooth roots. Types of elevators, their use

Dental radiology

1. Detailed X-ray anatomy of teeth
2. X-ray projections of the anatomical structures of the maxilla
3. X-ray projections of the anatomical structures of the mandible
4. X-ray examination of tooth development and deciduous teeth. Resorption of deciduous teeth, eruption of permanent teeth
5. X-ray image of dental caries and its assessment. X-ray techniques and X-ray diagnostic errors that facilitate the recognition of dental caries
6. Inflammation of the apical periodontium, chronic apical periodontitis
7. Division of cysts, general characterization, dental and non-dental cysts
8. Dental developmental disorders in general. Abnormalities in shape, size, and position
9. General characterization of tooth resorption. Crown and root resorption
10. Imaging modalities used in the diagnosis of the dento-maxillofacial region

Prosthodontics

1. Preparation of abutment teeth for metal-ceramic and/or metal-free ceramic bridges, precision-situational impression taking, and temporary bridge fabrication
2. Fabrication of a combined denture with a fine-mechanical fixation device
3. Fabrication of a telescopic anchored denture
4. Face arch placement, programming of an individual articulator
5. CAD/CAM full contour crown design with a chairside or laboratory system (digital impression, design)
6. Evaluation of a study sample from a partially edentulous patient, design of a partial removable denture (clasps, connecting part, etc.), determination of the insertion direction with a parallelometer
7. Conversion of an individual tray into a functional tray, fabrication of a functional impression for an edentulous patient
8. Determination of vertical and horizontal dimensions of central relation, arrowhead registration
9. Open tray impression taking for implant-supported dentures
10. Delivery of implant-supported/anchored removable dentures (direct fixation of retention housing in the dentition)
11. Care and maintenance therapy of implant-supported dentures, removal and reattachment of through-screw retained dentures
12. TMD patient examination, diagnosis, and preparation of treatment plan
13. Bite-lift splint check, occlusion examination, and correction/construction
14. Implementation of acquired deep bite therapy (with splint therapy, direct construction)
15. Placement of factory (fiberglass) root post and construction of abutment in rubber dam isolation, precision-situational impression taking
16. Cavity preparation for inlay, onlay, or overlay fabrication, precision-situational impression
17. Front tooth preparation for shell preparation, final fixation of shell in rubber dam isolation, design and implementation of highly aesthetic dental restorations based on wax-up, mock-up
18. Direct “smile design” using wax-up, mock-up (composite or other polymer)
19. Preparation of photo documentation (taking intraoral and extraoral photographs), tooth shade determination - sending shade information to the laboratory (drawing, description)
20. General health aspects of preparing a treatment plan
21. Immediate and late consequences of tooth loss, psychological and social aspects of tooth loss
22. Gnathological aspects of denture design
23. Factors influencing denture design
24. Gerostomatological approach in dentistry
25. Implant-anchored overdentures
26. Temporomandibular disorders diagnostics
27. Therapy of temporomandibular disorders
28. Traditional impression-taking procedures
29. Digital impression taking, advantages and disadvantages
30. Artificial intelligence in the service of prosthodontics
31. Dental psychosomatics, treatment of anxious patients
32. Dental psychosomatics, psychosomatic dental diseases
33. Preparation principles for the production of traditional and CAD/CAM dental restorations
34. Traditional and digital impression taking
35. Digital workflows
36. Implant prosthetics. Complete removable dentures
37. Factors influencing the accuracy of digital impressions
38. Chairside CAD/CAM systems
39. Combined dentures

Minor Subjects:

Orthodontics

1. Etiology of dental disorders
2. Steps and methods of diagnosis of dental disorders
3. Craniomandibular dysfunction and orthodontics
4. Disorders in the primary and early mixed dentition and their treatment options
5. Differential diagnosis of dental and skeletal abnormalities
6. The importance of the timing of orthodontic treatments
7. The importance of cephalometric analysis in orthodontic diagnostics
8. Options for early treatment of dentoalveolar disorders
9. Options for treatment of transverse anomalies at different ages
10. Angle II orthodontic treatment of type 2 disorders
11. Indications and types of dysgnathia surgeries
12. Planning of dysgnathia surgeries, objectives, and implementation of orthodontic treatments before and after surgery
13. The role of wisdom teeth in planning orthodontic treatments
14. Retention tasks after orthodontic treatments
15. Definitions of primary, secondary, and tertiary crowding
16. Consequences and prevention of early loss of primary teeth
17. Early space creation options, appliances
18. Extraction in the mixed dentition, serial extraction
19. Enucleation – serial extraction
20. Extraction in the permanent dentition, distalization
21. Extraction in dysgnathic patients
22. Leeway space: definition, significance, options for preserving the posterior support zone
23. Indications and contraindications for maxillary expansion
24. Maxillary expander grouping of devices according to their anchoring

Digital examination methods in oral medicine.

1. Development and spread of intraoral scanners in the world.
2. Types of intraoral scanners, their operating principle, and limitations.
3. Field of application of intraoral scanners (prosthetics, orthodontics, implantation, etc.)
4. Scanning techniques in the oral cavity and outside the oral cavity.
5. Comparison of laboratory scanner and intraoral scanner.
6. CADCAM technologies today, design (prosthetics, orthodontics, implantation, etc.)
7. CADCAM technologies today, manufacturing (additive and subtractive processes)
8. Properties, advantages, and disadvantages of STL and PLY files.
9. Distortion examination methods of optical scanners. (superimposition analysis, software, alignment, deviation value types)
10. Examination of the accuracy of restorations (microCT, double impression, microscope, etc.)
11. Use of digital samples for Virtual Reality and Augmented Reality-based planning.

Forensic dentistry and human identification in dentistry

1. The development and evolution of forensic dentistry
2. Legal basics of forensic dentistry
3. Method of documentation of dental identification
4. Border areas of dental identification
5. Reasons for personal identification, levels of identification similarity
6. Primary procedures in human identification in the case of an unknown person
7. Primary procedures in human identification in the case of a suspected person
8. The importance of secondary procedures in human identification
9. The importance of teeth in human identification
10. The importance of the palate in human identification
11. Procedures proving uniqueness in human identification
12. The importance of twin research in human identification
13. Factors influencing cadaver identification

Oral formulas are used for blood flow and wound-healing examinations

1. Anatomy and histology of the periodontium
2. Vascular supply of the periodontium and structure of its vascular network
3. Regulation of the blood circulation of the periodontium
4. Pathophysiology of periodontal inflammation
5. Physiological and molecular characteristics of wound healing of the oral mucosa, molecular markers of wound healing in clinical studies
6. Systemic influencing factors of blood circulation of the periodontium, diabetes
7. Systemic influencing factors of blood circulation of the periodontium, gender, smoking, bisphosphonate,
8. Relationship between blood flow and wound healing,
9. Significance and measurement of sulcus and wound exudate
10. Non-invasive methods of blood flow measurement
11. Invasive methods of blood flow measurement
12. Reproducibility (precision, trueness), standardization criteria, basic statistical concepts
13. Types and design of clinical studies, recruitment, criteria, clinicaltrials.gov registration, and ethical approval
14. Clinical photo documentation methodology

Periodontal implantology

1. Periodontitis as a factor influencing implantation
2. Classification and treatment of extraction defects
3. Importance and role of alveolar preservation
4. Classification of alveolar spine defects
5. Basis of spine augmentation techniques
6. Guided bone regeneration techniques
7. Use of absorbable and non-absorbable membranes in guided bone regeneration
8. Digital planning of implant surgery using 3D technologies
9. Background and therapeutic options of peri-implant diseases
10. Peri-implant soft tissue surgery

Oral pathology

1. Leukoplakia (etiology, types, diagnostics, therapy)
2. Sjögren's syndrome (symptoms, diagnostics, therapy)
3. Oral preneoplastic lesions
4. Etiological factors of oral preneoplastic lesions
5. Salivary gland malignant tumors
6. Benign tumors of salivary glands
7. Oral manifestations of immunosuppressed conditions
8. Lip cancer (etiology, diagnostics, therapy)
9. Squamous cell carcinoma
10. Oral aspects of sexually transmitted diseases (HIV, AIDS, syphilis)

Inflammations of the maxillofacial region

1. Specific inflammations
2. Symptomatology and treatment of dental inflammations. Symptomatology and treatment of periostitis
3. Etiology, symptomatology, and treatment of phlegmon
4. Inflammatory lesions of the oral mucosa
5. Osteomyelitis (types, diagnostics, and treatment)
6. Inflammatory diseases of the maxillary sinuses. Differential diagnosis of rhinogenic and odontogenic sinusitis
7. Conservative and surgical treatment options for bisphosphonate necrosis
8. Rules for abscess treatment, implementation, and potential complications
9. Treatment options for pericoronitis
10. Delayed onset inflammations

Artificial intelligence in dental and medical imaging

1. The concept, types, and basic principles of artificial intelligence in healthcare
2. The development of artificial intelligence, its main historical milestones, and early applications in medicine
3. Learning methods of artificial intelligence in medical applications
4. The role of deep learning-based recognition in medical and dental imaging
5. Artificial intelligence-based classification, detection, and segmentation
6. Advantages and disadvantages of artificial intelligence in diagnostic work
7. Preparation and management of medical image data for analysis with artificial intelligence
8. The role of data protection and ethical issues in artificial intelligence in medical applications
9. Application of artificial intelligence in different modalities of dental imaging
10. Development directions and potential role of artificial intelligence in future dental and medical practice

Gnatology

1. Measurement points, reference planes on the skull, and their clinical significance
2. Functional anatomy of the temporomandibular joint
3. Distinguished jaw positions: resting position
4. Distinguished jaw positions: intercuspidation position
5. Distinguished jaw positions: central relational position
6. Distinguished jaw positions: central occlusal position
7. The retrolateral contact position and its clinical significance. The RKP-IKP transfer
8. Basic movements of the temporomandibular joint: rotation
9. Basic movements of the temporomandibular joint: translation
10. Joint and muscle function during mouth opening and closing
11. Joint and muscle function during protrusion-retrusion
12. Joint and muscle function during lateral movements
13. Limit movements of the mandible. The sagittal, horizontal, and frontal Posselt diagram
14. The importance and methods of recording the jaw relationship
15. The importance and methods of determining the jaw relationship
16. Articulatory contacts in the natural dentition. Canine guidance, group guidance
17. Physical examination of the stomatognathic system – screening examination
18. Physical examination of the stomatognathic system – in case of temporomandibular dysfunction25. Parts of the occluder and its application. When can we use it?
19. Types of articulators
20. Parts of fully customizable articulators and their applications. When can we use them?
21. The function and use of the facial arch
22. Possible methods of plastering specimens in the articulator: average plastering using the Bonwill triangle
23. Possible methods of plastering specimens in the articulator: individual value articulation
24. Programming the articulator using a digital axiograph
25. The concept of temporomandibular dysfunction
26. Causes of facial pain
27. Etiological factors of temporomandibular dysfunction
28. The role of psychological factors in the development and progression of temporomandibular dysfunction
29. Structure and practical use of the DC/TMD diagnostic criteria system
30. Therapeutic options for temporomandibular dysfunction
31. The relationship between neurological diseases and TMD
32. Temporomandibular joint involvement in epileptic patients
33. Application of gnathological principles in everyday dentistry
34. Bruxism and teeth grinding
35. Imaging options
36. The role of physiotherapy in therapy

Dental materials and tooling

1. Impression materials
2. Ceramics
3. Polymers
4. Adhesive cements
5. Dental metallurgy
6. Intraoral scanners
7. Articulators, facebows
8. Precision mechanical fixtures
9. CAD software
10. Mills and 3D printers

Additive technology and its dental applications

1. What is the essence of additive manufacturing, and how does it differ from traditional (cutting) machining?
2. What is stereolithography, and how does this printing technology work?
3. What does 3D printing mean?
4. What materials can be used for 3D printing?
5. What is the difference between FDM and SLA printing technologies?
6. What is the role of the STL file in 3D printing?
7. What are the steps in the 3D printing process from digital design to finished product?
8. What is a slicer program, and what is it used for in 3D printing?
9. What are the advantages of 3D printing in dentistry?
10. What types of dental devices can be produced with 3D printing?
11. What is the role of a digital impression in dental 3D printing?
12. What materials are used in dental 3D printing?
13. What is biocompatibility, and why is it essential in dental 3D printing?
14. What is an intraoral scanner, and how does it relate to 3D printing?
15. What are the disadvantages of 3D printing in dentistry?
16. How does 3D printing help to make faster and more accurate dental restorations?
17. What is the future of 3D printing in dentistry in a nutshell?
18. What is DLP technology, and how is it different from SLA printing?
19. What is 3D printing used for in education and dental training?
20. What safety or hygiene considerations should be considered when using dental 3D printing?

Research Methodology (Only for candidates obtaining the degree without completing the training)

1. Systematic review methodology, main types
2. Literature databases, search strategies, validated search filters
3. Main types of clinical trials
4. Concept of risk of bias, methods for its assessment
5. Main data types, bivariate hypothesis tests
6. Concept of effect size, main types, and significance
7. Dimensionality of questionnaires, exploratory and confirmatory factor analysis
8. Concept of medical evidence, hierarchy
9. Assessment of the quality of medical evidence according to the GRADE methodology
10. Concept of reporting quality, methods of its assessment
11. Legal and ethical regulation of clinical trials
12. Main types of clinical trials
13. Imaging procedures in oral surgery
14. Parameters can be examined with Cone Beam CT
15. Histological sampling and its significance
16. Values determined with the Slicer program?
17. Role of p-value in statistical tests, meaning of p-value smaller than 0.05
18. Imaging methods used to examine hard tissues
19. Histological examinations
20. Questionnaires used to examine patients' quality of life
21. Examination of changes in patients' quality of life after individual interventions?
22. Determination of salivary pH and buffer capacity
23. Imaging techniques used to examine TMI
24. Imaging techniques in oral diagnostics
25. Hard tissue examination methods
26. Methods for testing the accuracy of oral scanners
27. Digital examination of jaw movements
28. Learning curve when mastering a new examination method.
29. Use of computer-controlled workflows in dental research


