
DESCRIPTION OF COURSE UNIT FOR DOCTORAL STUDIES 

AT VILNIUS UNIVERSITY 
 

Scientific Area, 
Field of Science 

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

Faculty, Institute, 
Department/Clinic  

Faculty of Medicine 
Institute of Odontology 

Course unit title 
(ECTS credits, hours) 

Application of Regeneration Techniques in 
Odontology 

8 credits (212 hours) 
Study method Lectures  Seminars Consultations Self-study 

Number of ECTS credits  - 1 1 6 

Method of the 

assessment   
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Presentation evaluation. Presentation topic should be discussed 
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evaluated:  

- Structure of the presentation, comprehensiveness, and 

quality of the material (2 points); 
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- Conclusions and limitations (2 points); 

- Clinical recommendations, evidence-based statements (2 
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- Discussion, ability to answer questions (2 points).  

 

Minimal passing score – 5. 

PURPOSE OF THE COURSE UNIT 

 
Purpose: to get knowledge about the regeneration methods and their application 

in the treatment of jaw and teeth pathology. 
Modern dentistry aims to preserve the natural process of tissue development. It is 

necessary to know not only the traditional treatment methods, but also the 
implementation of the latest techniques which will allow to restore the natural 
tooth, pulp structure and alveolar bone in the future. Regeneration in dentistry is 

applied in various fields. In order to apply these methods in treatment practice, it 
is necessary to understand the biological aspect of the regenerative process. 

 

THE MAIN TOPICS OF THE COURSE UNIT 

 
1. Pulp tissue regeneration. 
Regeneration in endodontics is one of the newest treatment strategies which 

application in clinical practise is very important. The process of pulp regeneration 
is related to the principles of tissue engineering. It defines the formation of new 

tissues and cells that guarantee the restoration of the tissue's original anatomy and 
function. The regenerative process is determined not only by the variety of cells, 

but also growth factors and formation of matrix inside of the root canal. Wide 
variety of methods are used during in vivo or in vitro studies such as: root canal 
revascularization, stem cell therapy, pulp cells implantation, matrix implantation, 

3-D cell printing, layered cells on hydrogel, injectable matrix, gene therapy. 
The regenerative direction in endodontology is very important to maintain the 

apexogenesis of the tooth, as it usually affects children with unformed roots and 
thin walls of the root canal. 
2. Bone regeneration. 



Bone defects are formed after the removal of teeth, tumors, after trauma, 
osteolysis, due to aging processes or may be congenital. Bone regeneration is a 
complex physiological process, during which new tissue is formed at the site of the 

defect, and at the same time the impaired or lost function is restored. 
Bone defects can be restored by distraction osteogenesis, performing bone 

augmentation with autogenous, allogeneic, xenogeneic or inorganic material grafts 
and bone substitutes. New alternative treatment methods are being sought in order 

to reduce the number of possible complications, control the recovery of the bone 
defect, simplify the course of treatment, increase the availability of services and 
the quality of life of patients. Tissue engineering, a multidisciplinary branch of 

science that includes cell biology, materials science and regenerative medicine, 
studies and searches for new ways to replace autogenous graft. 

In order to restore a bone defect, it is necessary to create the most favorable 
conditions for osteogenesis, the most important components of which are the 
framework, cells and growth factors. The main requirements for frameworks are 

biocompatibility, three-dimensional, porous structure, resorption, osteoconductive, 
osteoinductive properties, mechanical resistance, easy manipulation and 

manufacturing method. 
3. Periodontal tissue regeneration. 
The causes of soft tissue defects can be anatomical, developmental, traumatic or 

disease. The lack of soft tissues usually leads to aesthetic problems, increased 
sensitivity of the teeth and carious and non-carious cervical lesions. A lack of soft 

tissue quantity or quality around the implant can lead to further damage to the 
tissues surrounding the implant. A wide variety of substitute materials and methods 
exist for the regeneration of soft tissue defects without the use of autograft from 

the donor area. These are allografts, xenografts, directional tissue regeneration 
methods, fibrin enriched with platelets, pinhole technique. Most of the techniques 

require fitting a graft or replacement regenerative material to the desired defect. 
This is usually done during surgical intervention. Often the latter aspects limit the 
control of the future soft tissue contour. In a case presentation by Rasperini and 

co-authors, 3D printing technology was applied to the restoration of lost 
periodontal tissues. 
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