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Thematic plan of practical lessons
1. Clinical and morphopathological characteristic of acute, chronic and in the acute stage apical periodontitis. Positive and differential diagnosis 
2. Local and general treatment of acute and chronic exacerbated apical periodontitis. Principles. Techniques and methods 
3. Treatment of chronic apical periodontitis. Principles. Indications and contraindications.
4. Irrigation of the endodontic area in apical periodontitis. Methods of root canals sterilization. Necessary medicine. Determining the working length of root canals. Techniques and equipment required. 
5. Methods of root canal obturation during the treatment of apical periodontitis. Root canal obturation with different materials. Three-dimensional root canal obturation methods. Materials and technique of root canal obturation.
6. Magnification of the operatory field in endodontics, devices and their characteristics. The endodontic microscope. The importance of its use in endodontic treatment.
7. Methods of surgical treatment associated with conventional endodontic treatment. Endo-periodontal correlations. Errors and complications occurring in the treatment of apical periodontitis 
8. Endodontic retreatment. Indications and contraindications. Steps, instruments.
9. Biomechanical principles of performing morphofunctional restorations specific to endodontically treated teeth.
10. Recapitulation/Totalization








Terminology and glossary
Desmodontium- presents a complicated anatomical formation of connective origin located between the compact blade of the dental alveolus and the cementum of the dental root.
Periodontitis - inflammatory periodontal diseases.
Percussion- method of tapping on the tooth with the help of forceps or probe handle on the incisal or occlusal edge to determine the presence of periodontitis.
Palpation - method of determining intumescence, induration, mobility of organs or tissues in the oral cavity
Electroodontodiagnostic (EOD) - is a method of determining the state of the pulp and amphodont (periodontal) tissues.
Dental X-ray - recording on a special photographic film, the condition of the dental hard tissues and bone tissue obtained with the help of X or gamma radiation.
Periodontal gap - the space between the compact blade of the alveolus and the cementum of the root of the tooth, which has the appearance of a strip of 0.2-0.25 mm.
Fistula- proliferation of granulation in the osteomedullary space of the jaws with purulent content.
Granuloma- (chronic granulomatous periodontitis) - focus of periapical osteolysis with strictly delimited margins of spherical or oval shape having 0.5 cm in diameter
Chistogranuloma (radicular cyst) - granulomas that have cavities lined with epithelium, the sizes of which oscillate between 0.5-0.8 cm in diameter.
Symptom of vasoparesis - compression of the hyperemia of the gum of the tooth caused by the blunt end of the instrument, which leaves a dent that does not disappear immediately after its removal.
Symptom of crepitation- Phenomenon of gum prominence following the expansion of the cyst, and the pressure exerted on the bone tissue, causing its thinning upon pressure, producing a crepitation sound.
EDTA – ethylenediaminetetraacetic acid, has chelating properties that allow the removal of remaining dentinal detritus, by solubilizing its inorganic component. It can be used in the form of a gel or a 17% solution.
Smear layer - (remaining dentinal detritus) - is an irregular adherent amorphous layer composed of organic and inorganic components such as odontoblastic processes, microorganisms, pulp tissue and inorganic matrix from dentin.
Sodium hypochlorite – an antimicrobial agent, introduced by Coolidge in 1919, the effective antimicrobial concentration is between 0.5-5.25%. The volume of irrigant that can be placed in the root canal is small and can be quickly inactivated, therefore replacement and agitation is necessary for maximum efficiency.
Sealant – cement for root filling, used in combination with a semi-solid or solid filling material.
Epoxy resin – material presented in the form of pastes and cements, with satisfactory sealing and chemical stability, is difficult to remove from the root canal, therefore it is used in combination with gutta-percha cones.
ZOE – zinc oxide and eugenol cements have excellent sealing quality and are bacteriostatic. These materials are not used under composite resins because the eugenol prevents the polymerization of the resin and the acid dissolves the liner. It is also contraindicated under fillings with compomers and with photopolymerizable GIC.
Glass ionomer cement – ​​contains radiopaque and photosensitive sodium fluoroaluminosilicate glass powder, a liquid with an aqueous solution of polycarboxylic acids, HEMA and a photo-activator. According to the classification developed by J. McLean (1988) there are 4 types of GIC corresponding to the indications for use. Type IV of GIC are used for obturation of root canals.
Calcium hydroxide – an antiseptic with a bactericidal effect, with multiple uses in endodontics (intracanal antiseptic, pulp capping, dentine remineralization, apexification, permanent obturation of root canals).
MTA - Mineral Trioxide Aggregate
Gutta-percha – is a solid material, a crystalline polymer whose consistency changes depending on the temperature. It contains 60-75% zinc oxide, 20% gutta-percha, the rest being resins, waxes or metal sulphates. It becomes plastic at 64ᵒC and dissolves with chloroform, halothane, xylene, turpentine.
Lentullo needles – are endodontic instruments of choice for inserting materials in a plastic state into root canals. They are also called spiral filler or paste carrier, due to its ability to transport the paste into the root canal. They are made of stainless steel, like an inverted spiral. They are very elastic and flexible. They can be operated manually (Handy-Lentullo) or mechanically with the contra-angle piece at a conventional speed.
Spreaders – are conical endodontic instruments with smooth surface and round section, sharp tip, made of stainless steel or nickel-titanium. They can be classified into A, B, C, D spreaders corresponding to the sizes of the accessory gutta-percha cones, according to the diameter at the tip of 10 hundredths of a millimeter and from 15 to 40. According to the shape of the handle, the spreaders are classified into finger-spreaders and hand spreaders. They are used in the lateral condensation of hot and cold gutta-percha.
Pluggers – are cylindrical tools with smooth surface, round section and beveled tip. They are made of stainless steel or Ni-Ti. Depending on the grip, they are classified into finger-pluggers and hand-pluggers. According to ISO norms, they have dimensions of 30, 40, 50, 60 hundredths of a millimeter at the tip. The length is 21 mm. They are used in the vertical condensation of hot and cold gutta-percha.
Kompactor- rotatory instrument for condensing gutta-percha in root canals.
Endodontic syringe - used for washing root canals, small size needle with side opening.
Standardization - establishes the basic parameters for root canal processing instruments (shape, size, length, color coding, symbols, numbers to identify the type (method) of the instrument, establishing the classification of endodontic instruments.)
Endodontic washing - cleaning, disinfection of the endodontic system, using washing solutions (irrigants).
Step-back technique (regressive telescoping) - represents a modification of the standardized method of mechanical instrumental treatment of the root canal, the widening being carried out in the form of a telescope using endodontic instruments in ascending order of size.
Crown-down technique (progressive telescoping) - a treatment method that allows widening of the conical shape of the canal, using endodontic instruments in descending order of size.
Endodontic piece - piece used for the mechanical preparation of the root canal
MTAD - washing solution. Contains tetracycline, acetic acid and detergent. It removes both the organic and the inorganic component of the detritus.
Working length of the root canal - the length from the tooth crown to the apical constriction.
Apical foramen – represents the area on the surface of the root where the root canal ends.
Apical constriction – is represented by the narrowest area of ​​the root canal, positioned in the apical third. In cases with root resorption, it is absent. Relative to the apical foramen, it does not have a constant position. Multiple strictures may also be present. Its clinical, tactile determination is subjective. The choice as an apical landmark is advantageous for obturation, because it represents a stop, an obstacle, which prevents overfilling.
The anatomical apex is at the level of the transition zone of the dentin of the root canal into the root cementum where the canal ends. It can be not at the apex but lateral, mesial, vestibular, lingual.
Radiographic apex - the farthest point that can be seen on the radiograph.
The physiological apex-the narrowed place or inner apical constriction at a distance of 1-1.5 mm from the radiological one.
Cemento-dentin junction– represents the boundary between the endodontic space (root canal) surrounded by odontoblasts and dentin and the periodontal space, surrounded by cementoblasts and cementum. This is a histological landmark, impossible to detect clinically.



Theme nr.1. Clinical and morphophatological characteristic of acute, chronic and in acute stage apical periodontitis. Positive and differential diagnosis.

Place: University Dental Clinic Nr.1
Distribution of hours: The material is taught in 7 academic hours, of which: 2 hours of theoretical course, 5 hours of seminar and practical lessons.


Verification questions:
1. Morphophatological characteristic of acute and chronic apical periodontitis.
2. Symptomatology of  acute serous apical periodontitis. 
3. Symptomatology of  acute purulent apical periodontitis. 
4. Symptomatology of  acute medicamentous apical periodontitis. 
5. Symptomatology of chronic apical periodontitis in phase of exacerbation.
6. Examination methods used in  diagnosis of apical periodontitis.
7. Differential diagnosis of acute and in phase of exacerbation apical periodontitis.
8. Radiological picture of acute and chronic in phase of exacerbation periodontitis
9. Symptomatology of chronic fibrous apical periodontitis, radiological feature, positive and differential diagnosis.
10. Symptomatology of chronic granulant apical periodontitis, radiological feature, positive and differential diagnosis.
11. Symptomatology of chronic granulomatous apical periodontitis, radiological feature, positive and differential diagnosis.
12. Radicular cyst, radiological feature, positive and differential diagnosis.

Annotation
	Acute apical periodontitis is characterized by fast evolution and progressive inflammation with accelerated alternation of some symptoms with others. The duration of the acute apical process is from 2-3 days to 2 weeks. M. Grasicov conventionally separates 2 consecutive phases of this process: the intoxication and exudation phase. The symptomatology of acute purulent periodontitis is characterized by the phases of evolution: endoosseous, subperiosteal and submucous.
The clinical examination aims the correct detection and examination of periodontitis in order to establish the correct diagnosis, necessary for the application of an emergency or chronic treatment. For this, the exobuccal and endobuccal clinical examination is performed. At the end, after a complete anamnesis, we perform percussion, probing, determination of tooth mobility, and complete the clinical data with complementary examinations such as: vitality tests, radiological examination, which help us establish the diagnosis with certainty. The symptoms of chronic forms are shorter, less pronounced, therefore the diagnosis without radiography is more difficult to establish. They are usually asymptomatic except for some manifestations on the gums in the form of hyperemia, gingival edema or fistulous canal. The symptom of vasoparesis, crepitation and trismus of the root is characteristic for examination. The differential diagnosis of apical periodontitis is established on the basis of X-ray, anamnesis and clinical examination.

Individual work:
1. Make a scheme and write in notebooks the positive and differential diagnosis of apical periodontitis.
2. Realization of the thematic project - in Power Point, respecting the format and bibliographic sources.
3. Solving tests (Collections of tests)
Bibliography:
1. Course matherial.
2. S. Cohen, K. Hargreaves-Pathways of the pulp, 2015
3. J. Ingle, I. Rotstein - Ingle’s Endodontics, 2019
4. K. Syngcuk, S.Kratchman- Microsurgery in endodontics, 2017
5. P.Bertani, M.GAgliani, F.Gorni – Retreatments. Solutions for periapical diseases of endodontic origins, 2020
6. M.Torabinejad, R.Rubinstein – The art and science of contemporary surgical endododntics, 2019
7. R.Schwartz, W. Caracapalli – Best practices in endodontics: a desk references , 2015
8. Borovski.E. ”Stomatologia terapeutică”. Chișinău. 1990
9. Gafar.M, A.Iliescu – Odontologie. București 1998
10. E.Patraș, Z. Liviu – Endodonție practică. Iași. 1992
11. C.Mocanu, M.Vatamanu – Endodonție practică. Iași.2000
12. V.Ghicavîi, S.Sîrbu ”Farmacoterapia afecțiunilor stomatologice”, Chișinău.2002
13. V.Cherlea ”Tratamentul endodontic”, București 2000
14. Gh. Nicolau, V.Nicolaiciuc, C.Năstase. Bazele endodonției practice moderne.Năsticor-Vector.2009
15. A.Iliescu. Tratat de endodonțe vol I-II. București 2015
16. Sîrbu S., Ciobanu S. Culegeri de teste. Centrul Editorial-Poligrafic Medicina, Chișinău, 2018



Theme nr.2. Local and general treatment of acute and chronic exacerbated apical periodontitis. Principles. Techniques and methods.

Place: University Dental Clinic Nr.1
Distribution of hours: The material is taught in 7 academic hours, of which: 2 hours of theoretical course, 5 hours of seminar and practical lessons.

Verification questions
1. Principles and particularities of local treatment of acute and chronic exacerbated apical periodontitits.
2. Medical tactic in the treatment of acute serous apical periodontitis.
3. Medical tactic in the treatment of acute puirulent apical periodontitis.
4. The treatment of toxic medicamentous apical periodontitis.
5. Medical tactic in the treatment of chronic apical periodontitis in phase of exacerbation.
6. The role of general treatment in acute and chronic exacerbated apical periodontitis. Indications
7. Ways of evacuation of the exudate from the periapical tissues.
 
Annotation
	The treatment of acute apical periodontitis is carried out depending on the cause that influenced its appearance, the stage of evolution, the local topographical conditions, the general condition. The principles of treatment of acute periodontitis and in a state of exacerbation are:
- Eliminating the focus of inflammation and combating pain;
- Drainage of the periapical space with the elimination of the inflammatory liquid;
- Limiting the spread of the infection in the adjacent tissues;
- External drainage via vestibular or palatal way;
- Antiseptic action on the infection in the dentine microcanalicular system;
- Transformation of the acute process into chronic;
- The subsequent treatment is carried out based on the tactics of the treatment of chronic periodontitis.
The treatment of apical periodontitis of an arsenical nature is carried out by neutralizing the arsenic with preparations or cotton pads inserted into the canal after the removal of the pulp. Iodine can serve as an antidote. After 24 hours from the disappearance of the acute phenomena, general endodontic treatment is performed.
The tactics of treatment in case of acute forms of periodontitis depends on the stage of evolution of the inflammatory process, permeabilization of the root canal and trepanation of the apex. In other situations, an endodontic medicinal treatment is instituted either with Eugenol, sol. Walkhoff, antiseptics for 24-48 hours, after which the canal obturation will be performed in the next session. The general drug treatment is aimed at improving the altered general condition, combating pain and inflammation. It is carried out in a general way, the patient is given antibiotics, antihistamines, sulfanilamides. If the patient's condition does not improve, the tooth is extracted.

Individual work:
1. Write the local treatment plan for acute and exacerbated periodontitis in the notebook.
2. Write the general treatment plan for acute apical and exacerbated periodontitis. The directions.
3. Realization of the thematic project - in Power Point, respecting the format and bibliographic sources.
4. Solving tests (Collections of tests)
Bibliography:
1. Course matherial.
2. S. Cohen, K. Hargreaves-Pathways of the pulp, 2015
3. J. Ingle, I. Rotstein - Ingle’s Endodontics, 2019
4. K. Syngcuk, S.Kratchman- Microsurgery in endodontics, 2017
5. P.Bertani, M.GAgliani, F.Gorni – Retreatments. Solutions for periapical diseases of endodontic origins, 2020
6. M.Torabinejad, R.Rubinstein – The art and science of contemporary surgical endododntics, 2019
7. R.Schwartz, W. Caracapalli – Best practices in endodontics: a desk references , 2015
8. Borovski.E. ”Stomatologia terapeutică”. Chișinău. 1990
9. Gafar.M, A.Iliescu – Odontologie. București 1998
10. E.Patraș, Z. Liviu – Endodonție practică. Iași. 1992
11. C.Mocanu, M.Vatamanu – Endodonție practică. Iași.2000
12. V.Ghicavîi, S.Sîrbu ”Farmacoterapia afecțiunilor stomatologice”, Chișinău.2002
13. V.Cherlea ”Tratamentul endodontic”, București 2000
14. Gh. Nicolau, V.Nicolaiciuc, C.Năstase. Bazele endodonției practice moderne.Năsticor-Vector.2009
15. A.Iliescu. Tratat de endodonțe vol I-II. București 2015
16. Sîrbu S., Ciobanu S. Culegeri de teste. Centrul Editorial-Poligrafic Medicina, Chișinău, 2018


Theme nr.3. The treatment of chronic apical periodontitis. Principles. Indications and contraindications.
Place: University Dental Clinic Nr.1
Distribution of hours: The material is taught in 7 academic hours, of which: 2 hours of theoretical course, 5 hours of seminar and practical lessons.

Verification questions
1. Indications and contraindications in the treatment of chronic apical periodontitis.
2. The treatment of chronic fibrous apical periodontitis.
3. The treatment of chronic granulant apical periodontitis.
4. The treatment of chronic granulomatous apical periodontitis.
5. The therapeutic attitude in the treatment of the radicular cyst.
6. The principles of the endodontic treatment.
7. The treatment of chronic apical periodontitis in monoradicular teeth.
8. The treatment of chronic apical periodontitis in pluriradicular teeth.

Annotation
Currently, several clinicians believe that destructive chronic forms of periodontitis constitute a chronic focus of infection and present a danger to the general condition of the body, causing chronic intoxication and its hypersensitivity. At the same time, they are the cause of the development of general diseases or their complications (nephritis, rheumatic carditis, etc.). Therefore, when choosing the method of treatment of destructive chronic forms of periodontitis, it is necessary to take this fact into account.
            The tasks, objectives and principles of treatment facing the dentist are the following:
1. To act on the microflora, macro- and microcanalicles root;
2. Freeing the root canal from its content and altered dentin on its walls;
3. Contribute through different methods for the liquidation of the periapical inflammatory process;
4. To favor the regeneration of the periodontium;
5. To desensibile the body;
6. Endodontic treatment with subsequent obturation respecting consecutiveness.
When choosing the treatment method, the form of periodontitis, the general condition of the body, the degree of permeability of the canals must be taken into account. Indications for conservative treatment are all forms of periodontitis, cystogranulomas and radicular cysts up to 1.5-2cm in diameter. Contraindications are absolute and relative. The treatment of periodontitis in monoradicular teeth, in some clinical situations, depends on the degree of permeabilization of the root canals, the persistence of canal secretion, or the existence of fistulas. Based on these clinical situations, the treatment is carried out in 1, 2, 3 sessions.

Individual work:
1. Depending on the form, list the treatment stages of chronic apical periodontitis.
2. List the indications and contraindications in the treatment of chronic apical periodontitis
3. Realization of the thematic project - in Power Point, respecting the format and bibliographic sources.
4. Solving tests (Collections of tests) 

Bibliography:
1. Course matherial.
2. S. Cohen, K. Hargreaves-Pathways of the pulp, 2015
3. J. Ingle, I. Rotstein - Ingle’s Endodontics, 2019
4. K. Syngcuk, S.Kratchman- Microsurgery in endodontics, 2017
5. P.Bertani, M.GAgliani, F.Gorni – Retreatments. Solutions for periapical diseases of endodontic origins, 2020
6. M.Torabinejad, R.Rubinstein – The art and science of contemporary surgical endododntics, 2019
7. R.Schwartz, W. Caracapalli – Best practices in endodontics: a desk references , 2015
8. Borovski.E. ”Stomatologia terapeutică”. Chișinău. 1990
9. Gafar.M, A.Iliescu – Odontologie. București 1998
10. E.Patraș, Z. Liviu – Endodonție practică. Iași. 1992
11. C.Mocanu, M.Vatamanu – Endodonție practică. Iași.2000
12. V.Ghicavîi, S.Sîrbu ”Farmacoterapia afecțiunilor stomatologice”, Chișinău.2002
13. V.Cherlea ”Tratamentul endodontic”, București 2000
14. Gh. Nicolau, V.Nicolaiciuc, C.Năstase. Bazele endodonției practice moderne.Năsticor-Vector.2009
15. A.Iliescu. Tratat de endodonțe vol I-II. București 2015
16. Sîrbu S., Ciobanu S. Culegeri de teste. Centrul Editorial-Poligrafic Medicina, Chișinău, 2018




Theme nr.4. The irrigation of the endodontic space in apical periodontitis. Methods of root canals sterilization. Necessary medication. Determination of root canal length. Techniques and necessary equipment. Mechanical processing of root canals. Rotary and manual instrumentation and techniques of working with them. Mechanical treatment technique, permeabilization stages of root canals. Step Back and Crown Down techniques.
Place: University Dental Clinic Nr.1
Distribution of hours: The material is taught in 7 academic hours, of which: 2 hours of theoretical course, 5 hours of seminar and practical lessons.

Verification questions
1. Medicamentous treatment of the root canal. Endodontic lavage. Purpose.
2. Requirments for medical preparates used in the medicamentous root canal treatment.
3. Grups of preparates used in the medicamentous root canal treatment
4. Techniques and protocols used for canal lavage.
5. Root canal working length- definition, practical importance.
6. Methods for determining the working lenght of the root canal. Clasification
7. Calculated lenght of the tooth and root. Advantages and disatvantages.
8. The tactile method for determinig working lenght. Technique. Instruments. Advantages and disadvantages.
9. The radiologic and clinical-radiologic methods for determinig working lenght. Technique. Instruments. Advantages and disadvantages.
10. The electronic method for determinig working lenght. Technique. Instruments. Devices. Advantages and disadvantages.
11. Root canal permeabilization methods (chemical, manual, ultrasonic)
12. Remedies used in root canal permeabilization. Mechanism of action.
13. Manual and rotary endodontic instrumentation, classification, standardization.
14. The modality of handling root canal instruments. Rules for instrumental processing of the root canal
15. Root canal mechanical processing techniques, step-back technique, crown-down teqnique (progressive telescoping)


Annotation
Endodontic irrigation represents the medicinal treatment of root canals, being an important part of endodontic treatment. It is performed at the stages of instrumental processing of the root canals. They are inseparable and complete each other, being much more effective than each of these separate methods.
The purpose of medicinal processing of root canals includes:
- removal of dentine sawdust from the canal;
- preventing blockage of the root canal;
- lubrication of endodontic instruments;
- removal of organic and inorganic content from the root canals by solubilization;
- disinfection of the root canal;
- whitening of hard dental tissues of the coronal and root part;
The ideal washing (irrigation) solutions must meet rigorous requirements, but so far they do not exist. The most frequently used are the following antiseptic solutions for irrigation:
- sodium hypochlorite;
- chlorhexidine gluconate;
- ethylenediaminetetraacetic acid (EDTA);
- citric acid;
- MTAD- mixture of tetracycline and disinfectant solution.
The most difficult aspect in disinfecting the endodontic system is actually gaining access to the infected areas, and the anatomy of the canal prevents the diffusion of the disinfectant to this target area. So the main objectives are to clean the endodontic system and create an internal geometry that can be suitable for disinfection.
There are several ways of processing root canals:
- processing with the help of a cotton roll, paper cone;
- irrigation of the root canal with a medicinal solution from an irrigation syringe with a special endodontic needle;
- endodontic dressing;
- temporary obturation of the root;
- physiotherapeutic methods.
Medicinal preparations used in treatment must have an action on gram-positive and gram-negative organisms. Antibiotic solutions are also used separately or in combination with sulfanilamides, proteolytic enzymes. Antiseptic solutions are also widely used.
The medicinal preparations used in the treatment must be in the canal for a certain time (from 1-3 min to several hours) for a longer, more extensive action on the putrid masses.
Modern endodontics emphasizes the fact that theoretically the canal obturation must reach the apical limit of the electromechanical canal treatment, represented by the working length established at the time of odontometry. Some clinical studies have shown that the success of endodontic treatment is reduced depending on the apical end of a root canal filling.
The passage (permeabilization) of the root canal provides the access of fine endodontic instruments to the root apex. The distance from the physiological constriction to the entrance hole of the root canal was called the working length of the root. We don't always have the opportunity to measure this length, and we have to measure the working length of the tooth - from the physiological constriction of the root canal to the incisal or masticatory edge of the tooth. Today, the level of apical preparation remains a disputed topic.
Research on the evaluation of the effectiveness of endodontic treatment has shown that the best results of the treatment of teeth with vital pulp are achieved with instrumental processing and obturation of the canals 1-2 mm more coronal (above) than the radiological root apex. In case of treatment of teeth with necrotic pulp and apical periodontitis, the best results are considered when the root canals are obturated without reaching the radiological root apex by 0.5-1mm. Namely, knowing the working length is very important for the doctor in the process of processing, widening and obturation of the root canals. So the working length of the tooth is measured – from the physiological constriction to the level of the incisal edge or masticatory area. The working length must be less than the radiological length of the root canal in case of pulpitis, and in case of periodontitis by 1.0mm. There are various methods for determining the working length of root canals: tactile, paper cone, radiological, clinical-radiological, Dieck method, electronic. The electronic method is carried out with the help of electronic determinants of the apex - Apex locator, devices that indicate with a precision of approximately 95-98%. The operating principles of these devices are based on the measurement of the difference in electrical potential of the oral mucosa membrane and tooth tissues by means of 2 electrodes. When determining root canal work we encounter advantages and disadvantages depending on the method used and important divergences can occur. These contradictions can occur in the case of an abnormally short tooth root or very long roots. For accuracy, a control radiograph needs to be performed.


Individual work:
1. List the groups of preparations used in the medicinal treatment of root canals.
2. Recipes.
3. List the methods of determining the working length of root canals.
4. Write in the notebooks the classification of endodontic instruments according to their function. List them.
4. Realization of the thematic project - in Power Point, respecting the format and bibliographic sources.
5. Solving tests (Collections of tests)
Bibliography:
1. Course matherial.
2. S. Cohen, K. Hargreaves-Pathways of the pulp, 2015
3. J. Ingle, I. Rotstein - Ingle’s Endodontics, 2019
4. K. Syngcuk, S.Kratchman- Microsurgery in endodontics, 2017
5. P.Bertani, M.GAgliani, F.Gorni – Retreatments. Solutions for periapical diseases of endodontic origins, 2020
6. M.Torabinejad, R.Rubinstein – The art and science of contemporary surgical endododntics, 2019
7. R.Schwartz, W. Caracapalli – Best practices in endodontics: a desk references , 2015
8. Borovski.E. ”Stomatologia terapeutică”. Chișinău. 1990
9. Gafar.M, A.Iliescu – Odontologie. București 1998
10. E.Patraș, Z. Liviu – Endodonție practică. Iași. 1992
11. C.Mocanu, M.Vatamanu – Endodonție practică. Iași.2000
12. V.Ghicavîi, S.Sîrbu ”Farmacoterapia afecțiunilor stomatologice”, Chișinău.2002
13. V.Cherlea ”Tratamentul endodontic”, București 2000
14. Gh. Nicolau, V.Nicolaiciuc, C.Năstase. Bazele endodonției practice moderne.Năsticor-Vector.2009
15. A.Iliescu. Tratat de endodonțe vol I-II. București 2015
16. Sîrbu S., Ciobanu S. Culegeri de teste. Centrul Editorial-Poligrafic Medicina, Chișinău, 2018
















Theme nr.5. Methods of obturation of root canals in the treatment of apical periodontitis. Root canal obturation with different materials. Methods of tridimensional obturation of the root canals. Methods and technique of canal sealing.

Place: University Dental Clinic Nr.1
Distribution of hours: The material is taught in 7 academic hours, of which: 2 hours of theoretical course, 5 hours of seminar and practical lessons.

Verification questions
1. The purpose of root canal obturation. The requires for permanent root canal obturation.
2. Requirements for root canal sealers. Groups of materials.
3. Name the root canal obturation methods.
4. The method of obturation of  the root canal by the technique of single cone.
5. The method of obturation of the root canal by the technique of lateral condensation.
6. The method of obturation of the root canal by the technique of vertical hot condensation (3D).
7. Method of obturation of root canal by injection technique.
8. Method of obturation of root canal by „Thermafill” technique.

Annotation
	Canal obturation is the final act of any root canal treatment and is done in order to three-dimensionally close the endodontic space along its entire length and width up to the apex. By obturation of the canals, the remaining microorganisms from the endodontic system of the root canal and canaliculi are blocked. The essential clinical condition for performing canal obturation is to have a dry canal, and as sterile as possible, thus preventing the pathogenic action on the apical periodontium. The main factors on which the success of the initial endodontic treatment depends are:
- anatomical-clinical diagnosis;
- the treatment plan;
- knowledge of the morphology of the endodontic system;
- hollowing out and widening the channel;
- antimicrobial treatment;
- canal blockage;
- crown-radicular restoration.
	The chances of success and respectively the risks of failure depend on the absence or presence of a preoperative apical lesion, the apical limit of the canal obturation at 0-0.2mm from the radiological apex, its radiological density and homogeneity, and last but not least, the quality of the sealing ensured by the coronary obturation against the phenomenon of marginal micro infiltration maintained by the salivary and oral microbial environment. Another indispensable condition for achieving the correct obturation is the use of solid materials in combination with different pastes or sealants that through synergistic action (simultaneously) allow the desired result. An ideal sealant must meet the following conditions:
- adhesion to root dentin and with perfect sealing of the root canal;
- sufficient cohesive force to maintain the unit of the obturation
- reduced viscosity to be able to penetrate the imperfections of the dentine wall;
- be non-irritating and stimulate periapical healing by deposition of mineralized tissue.
Modern sealants are representatives of materials based on MTA, AH-plus, Gutta-Flow, bioceramic systems (Endo-Sequence, Bioceramic) and those based on methacrylic resins.	
	The solid materials are represented by gutta-percha, which is a crystalline polymer whose consistency changes depending on temperature. Gutta-percha cones become plastic at 64℃ and can be easily dissolved with chloroform or halothane, more difficult with xylene or turpentine. Modern ones contain 60-75% zinc oxide and only 20% gutta-percha, the rest being resins, waxes or metal sulfates. Gutta-percha is biocompatible with the lowest tissue toxicity compared to other materials but cannot be used alone due to the lack of adhesion to the root canal walls. Root canal obturation techniques accepted nowadays are primarily based on the use of gutta-percha as a mass core of solid obturation material, together with the sealing cement that molds it to the periphery, ensuring a more effective peripheral closure.
The following methods are used to block the root canals:
- the filling method with paste or cement;
- the central cone technique;
- the obturation method with pastes and gutta-percha cones
• lateral condensation;
• hot vertical condensation (3D)
	- obturation methods with preheated gutta-percha
• Thermafill method;
• Obtura-2 injection
- filling methods with cold gutta-percha (chemically softened, chloroform solvent)
- sealing methods by thermomechanical condensation:
• thermoplastic filling;
• ultrasonic condensation.



Individual work:
1. Write in your notebooks the classification of materials for root canal filling.
2. List the indications and contraindications when choosing root filling materials.
3. Realization of the thematic project - in Power Point, respecting the format and bibliographic sources.
4. Solving tests (Collections of tests)
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Theme nr.6. Magnification of the operative field in endodontics. Devices and their characteristics. Endodontic microscope. The importance of its use in endodontics.


Place: University Dental Clinic Nr.1
Distribution of hours: The material is taught in 7 academic hours, of which: 2 hours of theoretical course, 5 hours of seminar and practical lessons.

Verification questions
1. Endodontic microscope. Notion. Components.
2. Advantages and disadvantages for microscope use in endodontics.
3. Metode și etapele tratamentul endodontic cu ajutorul microscopului. Methods and stages for endodontic treatment using a microscope
4. Magnificarea în stomatology. Magnification in dentistry.
5. Utilizarea microscopului în alte ramuri a stomatologiei. The use of the microscope in other branches of dentistry.


Annotation
The endodontic microscope is a modern method of treating dental canals that allows endodontic treatments to be performed under direct visual control. Classically, these endodontic treatments are performed blindly, relying only on the experience and skill of the dentist. By performing endodontic treatments under a microscope, the endodontist has control over the performed maneuvers. The endodontic microscope is equipped with strong illumination of the working field and a magnification capacity of up to 24 times. Thus, the microscope becomes an indispensable tool that will increase the success of endodontic treatments.
 The optical microscope has significantly improved the explorer's ability to explore, it helps to prepare and seal the ramifications at the root canal level, thus making it possible to eliminate some errors because it works with precision. Also, the use of the endodontic microscope excludes the unnecessary removal of the tooth structure. The microscope offers greater visual control over the work field, and 5 times more intense illumination than some magnifiers.
Microendodontics relies on three key elements: magnification, lighting and instruments. The first two are provided by the microscope. The instrument had to be adapted to the conventional ones, expressly provided with smaller dimensions. As in endodontics, the advantages of the microscope are applied to all branches of dental medicine. Quite simply, the need for visibility is among the most common challenges in all dental disciplines.
Studies show us that classic endodontic treatment has a success rate of 50-60%, while the use of the microscope has a success rate of over 90% eliminating numerous risks. Classical endodontics justifies its multitude of failures by the lack of visibility, medically relying only on the sense of touch. The use of the microscope has greatly increased the success rate of endodontic treatments, making it possible to treat teeth that were once condemned to extraction. With the help of built-in video cameras, the images captured by the microscope can be played on the monitor and the patient can see his teeth in enlarged sizes, doctor-patient communication being improved in this way, by explaining certain details that until now could not be shown to the patient.	
Advantages of the dental microscope:
• for endodontics:
- identification of additional channels;
- identification of the entrance holes in the canals;
- identification and treatment of calcified canals;
- restoration of incorrect channel treatments;
- identification of root perforations and their sealing;
- visualization and removal of broken needles from channels;
- detection of root fractures.
• for periodontology, odontology-cariology, prosthetics:
- total removal of necrotic tissue during the flap operation;
- verification of the complete removal of altered dentin;
- checking the marginal adaptation of the obturation;
- checking the preparations.

Stages of treatment under the microscope:
1. Carrying out diagnostic radiography or computer tomography that will give us all the data regarding: number of roots, number of canals, previous canal treatments;
2. Testing the vitality of the teeth (gives us data on the degree of damage to the dental pulp);
3. Performing anaesthesia as needed;
4. Application of the dam (a tooth isolation system that will protect the internal environment of the tooth from saliva bacteria);
5. Preparation of the tooth and exposure of the pulp chamber;
6. Mechanical and medicinal preparation of root canals;
7. Obturation of root canals;
8. Restoring the shape and function of the tooth with the help of the coronal obturation or the covering crown.
Individual work:
1. List the methods and stages of endodontic treatment using the microscope.
2. Realization of the thematic project - in Power Point, respecting the format and bibliographic sources.
3. Solving tests (Collections of tests)
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Theme nr.7: Methods of surgical treatment associated with conventional endodontic treatment. Endo-periodontal correlations. Errors and complications occurring in the treatment of apical periodontitis 

Place: University Dental Clinic Nr.1
Distribution of hours: The material is taught in 7 academic hours, of which: 2 hours of theoretical course, 5 hours of seminar and practical lessons.

Verification questions:
1. Indication of surgical treatment in chronic periodontitis.
2. Methods of surgical-conservative methods in the treatment of chronic periodontitis.
- Apical resection
- Root amputation
- Premolarization
- Hemisections
- Reimplantation
3. Accidents and failures at the diagnostic stage of apical periodontitis.
4. Accidents and failures in the treatment stages of apical periodontitis:
5. Creation of endodontic access
6. Mechanical processing of the root canal
7. Medicinal processing and root canal drying
8. Obturation of the root canal
9. Complications arising over time after inadequate root canal treatment.
10. Treatment of endodontic accidents.
11. Prophylaxis of endodontic accidents.

Annotation
In the process of endodontic treatment, a series of accidents and failures may occur relatively often at the stage of diagnosis, treatment (during and after), due to the particularities of the evolution of the pathological processes in the pulp or periodontium, the anatomical particularities of the teeth, the immunological state and the patient's reaction
The causes that can lead to errors in dental treatment are:
- Ignorance of the anatomy and morphology of the teeth;
- Presence of areas that topographically border with possible risk;
- Use of inappropriate endodontic instruments, not respecting consecutiveness;
- Use of incorrect treatment methods (techniques).
Errors and complications that can occur during endodontic treatment can be classified as follows:
- Which appear during the creation of access to the pulp chamber and the widening of the entrance holes in the canal (mechanical, chemical, arsenical/acids) with damage to the marginal periodontium
- Which can occur at the level of the roots of the teeth (thresholds, false paths, fracturing of instruments, partial obturation);
- Possible in the apical periodontium (hemorrhages, arsenical, chemical, outdated fillings, sinusitis);
- Affecting the surrounding anatomical formations (mandibular canal, sinuses);
- General errors (aspiration of instruments, collapse, lipothymia);
- Anaesthesia errors;
- Soft tissue emphysema.
Prophylaxis depends on following the stages, consecutiveness and knowing the anatomy and morphology of the teeth.
Modern endodontic conduct, in case of failure of the initial orthograde treatment of an infected canal, is that of repeating the conservative treatment, also in an orthograde way, and only in the case of repeated failure, endodontic surgical intervention is resorted to. The causes of orthograde treatment failure can be:
- Secondary intraradicular infection;
- The existence of an extraradicular biofilm;
- The actual cystic granuloma;
- The radicular cyst.
Therefore, theoretically, the indication for surgical-endodontic treatment aims at the following:
- Repeating the failure of orthograde retreatment;
- The uncertain and unfavourable prognosis of orthograde retreatment;
- Impossibility of accessing the root canal up to the apex for various reasons (thresholds, impossibility of removing fractured instruments).
The success of surgical endodontic treatment, as the last source of saving a tooth with infected canals, resides in the ability to eliminate or at least seal the residual microflora from the endodontic system to ensure complex periapical healing. In turn, therapeutic-surgical failure can be explained as a result of direct contact with the periapical tissues of the remaining endodontic biofilm. Modern endodontic surgery knows several therapeutic procedures, practiced, but to increase the success rate it is necessary to use microsurgery techniques (microsurgical instruments, operating microscope, recurved ultrasonic loops.)





Individual work:
1. List the surgical- conservative- methods in the treatment of chronic apical periodontitis.
2. Realization of the thematic project - in Power Point, respecting the format and bibliographic sources.
3. Solving tests (Collections of tests)
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Theme nr.8: Endodontic retreatment. Indications and contraindications. Stages. Instrumentary. Erors and complications for diagnosis and treatment of apical periodontittis.

Place: University Dental Clinic Nr.1
Distribution of hours: The material is taught in 7 academic hours, of which: 2 hours of theoretical course, 5 hours of seminar and practical lessons.

Verification questions:
1. Decision-making factors in orthograde retreatment 
2. Indications for endodontic retreatment
3. Contraindications for endodontic retreatment.
4. Stages of orthograde retreatment.
5. Methods and techniques for root canal desobturation
6. Grups of solvents used for desobturation of root canals.
7. Instrumentation used for root canal desobturation.

                                     Annotation
In case of failure of primary endodontic treatment, retreatment solutions are either conservative or extraction. Among the conservative solutions, the most common and with high chances of success are endodontic retreatment and endodontic surgical retreatment. In the case of molars, premolarization can be used. Tooth extraction may be followed by reimplantation or transplantation. Undoubtedly, a number of factors regarding the previous treatment must be considered when choosing the method of retreatment. These factors can be: the form, the reason for the previous treatment, the time of performing the previous treatment, the doctor's experience, the location of the previous treatment. Endodontic retreatment is indicated in case of restoration of incomplete canal fillings (filling of omitted canals). Contraindications can serve cases of reduced general immunological reactivity of the body, when the focus of chronic inflammation has a communication with the periodontal pocket. Endodontic retreatment is a laborious and complicated procedure. Its goals are:
· - to create access to the endodontic space;
· - removal of existing coronary and canal materials;
· - chemo-mechanical retreatment of the endodontic system and the omitted canals;
· - three-dimensional sealing of the endodontic network;
· - coronal reconstruction of teeth with endodontic retreatment (application of a corona-radicular device).
· Most commonly, there are four categories of materials that can be found in root canals: gutta-percha, gutta-percha with carrier rod, sealants and silver cones. The difficulty of removing material from the canal varies with canal length, canal diameter per section, curvatures, and other elements of internal anatomy. Most commonly, deburring is done using manual and rotary steel or Ni-Ti instrumentation along with a solvent. Rotary instrumentation should be used at a speed of 500 revolutions per minute, higher than that of primary instrumentation. Sometimes gutta-percha can be dislodged with a single movement. In other cases, the removal is done by one or more combined techniques that include:
- manual, rotary instrument;
- ultrasonic instrumentation;
- solvents;
- chelators with softening effect, etc.
The solvents used to soften gutta-percha are:
- chloroform;
- eucalyptus oil;
- xylene;
- halothane.
Solutions intended for the removal of different endodontic filling materials:
- Endosolv R- for phenolic resins;
- Endosolv E- for cements with eugenol.
Chloroform is the most used solvent. Its use requires very careful maneuvers, under the protection of the dike.

Individual work:
1. Indications and contraindications for endodontic retreatment.
2. The instrumentation used for endodontic retreatment
3. Realization of the thematic project - in Power Point, respecting the format and bibliographic sources.
4. Solving tests (Collections of tests)
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[bookmark: _GoBack]Theme nr.9: Biomechanical principles of performing morpho-functional restorations specific to endodontic treated teeth.

Place: University Dental Clinic Nr.1
Distribution of hours: The material is taught in 7 academic hours, of which: 2 hours of theoretical course, 5 hours of seminar and practical lessons.

Verification questions:
1. Consequences of loss of the vitality of the teeth
2. Therapeutic attitude towards non-vital teeth.
3. Methods of direct restoration of vital teeth
· Simple coronary obturation
· Armed coronary obturation
4. The stages of performing of morpho-functional restoration of the non-vital teeth
5. Instruments used for radicular space preparation
6. The types of posts used in the restoration of non-vital teeth advantages, disadvantages.
7. Techniques of interradicular  post fixation

Annotation
The loss of the vitality of a tooth, in addition to the correctly performed endodontic treatment, also requires its biological, aesthetic and functional restoration so that the tooth can properly fulfill its role within the dent-maxillary apparatus. The treatment of dental caries complications is not completed by focusing only on the mechanical processing and hermetic obturation of the root canals, because the carious process and the endodontic treatment lead to a variable degree of destruction of the dental crown, and during the retreatment of teeth undergoing endodontic treatment we frequently encounter complete destruction coronary.
The consequences of the loss of tooth vitality are multiple:
- Loss of trophicity of hard dental tissues (reduces resistance to chemical and microbial aggressions of the oral cavity);
- The tooth no longer copes with mechanical stress (it changes its physical constants of classification and support of the enamel prisms- Tomes Fiber)
- The loss of pulpal and humoral elements lead to the processes of phagocytosis and antibody formation;
- The disappearance of odontoblastic cells leads to the cessation of dentinogenesis processes (secondary dentin);
- Loss of translucency (aesthetic problems);
- The high degree of destruction of the coronal portion of the tooth creates difficulties in ensuring the retention and strength of the future restoration of the tooth.
The water content of non-vital teeth is 0.05% lower compared to that of vital teeth. Clinical studies indicate that the strength of non-vital teeth is directly proportional to the amount of remaining tooth tissue. The attitude towards non-vital teeth depends on a multitude of factors present in the oral cavity and which the doctor must respect. The direct restoration method of devital teeth involves the preparation of a cavity that will be filled with a permanent restoration material (amalgam or composite resins). For this, non-vital teeth must meet certain requirements, and depending on the degree of destruction of the lesion, we can apply one of the two working methods: simple coronal obturation or reinforced obturation. The steps of simple coronal obturation are similar to those used in the coronal restorations of vital teeth previously studied. Reinforced coronal obturation, however, is a method of restoring the morphology of the crown of vital teeth that uses one or several traditional pivots, in-lays, cast, metal, anchor or ceramic pivots as an additional means of retention (auxiliary support element). Cast metal in-lays are usually fixed with glass ionomer cements, so their fixing is mechanical. The use of metal pivots is cumbersome when extracting it from the channel if necessary. They are very rigid. The threaded ones ensure good retention, screwing them in with effort leads to an increase in the internal tension of the root dentin, which generally weakens the root and can lead to the fracture of the restored tooth. Fracturing is possible at the level between the turns, but it is easily removed from the channel by a simple unscrewing. In the last 10 years, the field of application of metal pivots has reduced considerably. They were replaced with non-metallic pivots, especially fibre-optic ones (having absolutely different physical characteristics) that allow uniform distribution of the demand by these pivots.
Individual work:
1. List the stages of making morpho-functional restorations specific to endodontically treated teeth.
2. Realization of the thematic project - in Power Point, respecting the format and bibliographic sources.
3. Solving tests (Collections of tests)
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