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General presentation of the procedure and the doctoral student

The presented set of materials on paper and electronic media is in accordance with the
requirements specified in Art. 15 (1) and (2) of Section I Acquisition of ESD "Doctor" in MU
- Plovdiv from the Regulations of MU - Plovdiv and includes the following documents:

* Curriculum vitae in European format signed by the doctoral student;



* Notarized copy of the diploma for higher education for the Master's degree and the
appendix to it;

* Order of the Rector for deduction with the right to protection up to one year NeR-
1991/29.10.2021;

* Order for conducting an examination for doctoral minimum in the specialty NeP-836
/02.06.2021 and a corresponding protocol for passing the exam (07.07.2021);

* Dissertation work;

* Abstract in Bulgarian and English;

* List of scientific publications on the topic of the dissertation;

* Copies of scientific publications;

» List of participations in scientific forums;

* Declaration of originality and authenticity of the attached documents;

* Certificate for completed training at the Doctoral School of MU-Plovdiv;

Brief biographical data

Dr. Kostadin Ivanov Zhekov was born on April 22, 1988 in Plovdiv. He graduated from
"Language High School - Plovdiv". In 2013 he graduated from the Medical University -
Plovdiv with great success as a dentist. Since December 2014 he has been an assistant professor
at the Department of Operative Dentistry and Endodontics, Faculty of Dental Medicine, and
since 2020 he has been a PhD student in self-study. Dr. Kostadin Ivanov Zhekov has been
performing medical activities at the K-dent Clinic since 2015. In 2019 he acquired a specialty
in "Operative Dentistry and Endodontics". Dr. Kostadin Ivanov Zhekov actively participates
in the teaching work, as: teaches students in an approved curriculum, participates in the lecture
program as a lecture assistant, conducts continuous and ongoing control of students' theoretical
training, participates in the preparation of tests for knowledge control and in conducting
semester and state exams. Successfully teaches in electronic environment. Dr. Kostadin Ivanov

Zhekov is responsible for updating the department's website on the website of MU-Plovdiv.

Dr. Kostadin Ivanov Zhekov is a leading researcher of a successfully completed (2021) intra-
university project DPDP-Nel1 /2019 led by Assoc. Prof. Dr. Vessela Stefanova, MD and staff
Ch. Assistant Professor Dr. Stella Nicheva, MD and Ph.D. Assistant Professor Dr. Petya
Kanazirska, Ph.D. Dr. Kostadin Ivanov Zhekov won a competition for participation with a

presentation in a project session of the traditional forum "Days of Medical Science" in 2021.



Dr. Kostadin Ivanov Zhekov is a member of the International Association for Dental Research
(IADR), Bulgarian Dental Association, Union of Scientists in Bulgaria, Bulgarian Scientific

Society of Dental Medicine.

Dr. Kostadin Ivanov Zhekov is constantly improving his skills by participating in numerous

theoretical and practical courses of leading clinicians in the field of endodontics.

Topicality of the topic

The topic of the dissertation work of Dr. Kostadin Ivanov Zhekov with supervisor Assoc. Prof.
Dr. Vessela Stefanova, PhD is relevant and dissertable. It focuses on the modern concept in
endodontics for obturating the root canal system with hydraulic condensing force and
bioceramic sealer.

Hydraulic condensation is an easy and fast alternative to the current methods for obturation of
root canal system. It is based on the use of a calibrated gutta-percha pin and a hydrophilic
endodontic sealer. Due to the hydrophilic nature of the material and the perfectly matching
gutta-percha pin (endodontic synchrony), the latter acts as a piston that pushes the sealer in all
directions of the complex root canal system, providing reliable three-dimensional obturation.
It is recommended to use coated and/or impregnated with bioceramic (calcium silicate)
particles gutta-percha pins, which chemically bind to the sealer, thus eliminating the possibility
of percolation of fluids between the gutta-percha pin (core) and the endodontic sealer. The use
of an impregnated calibrated gutta-percha pin is based on the "monoblock" concept, which
reached its apogee with the development of bioceramic technologies.

The topic discussed in the dissertation raises a number of unresolved issues related to the
application of bioceramic endodontic sealers in the daily clinical practice of dentists; the
effectiveness of the bioceramic sealer obturation technique (BioRoot RCS) and a single
calibrated gutta-percha pin (hydraulic condensation) in ensuring that the root canal is airtight
against fluid penetration; the quality of root canal obturation in the presence of the connection
between the obturation nucleus (gutta-percha pin) and the endodontic sealer; complete removal
of bioceramic sealers from the root canal wall during repeated endodontic therapy; the effects
of known canal filler solvents on new bioceramic endodontic sealers; the clinical application
of bioceramic endodontic sealers to achieve optimal clinical results; the effect on the healing
process in the treatment of irreversible pulpitis and chronic periodontitis.

The recognized unsolved problems give grounds for setting the goal and tasks of the present

dissertation and define it as relevant for modern digital dentistry.



Knowledge of the problem

The dissertation contains 185 pages and is well balanced between its individual parts. It is
illustrated with 10 tables and 41 figures and 6 appendices. The bibliography includes 318
sources, of which 11 are in Cyrillic and 307 in Latin. The research in the dissertation was
performed in the Department of Operative Dentistry and Endodontics, the Department of
Imaging, Dental Allergology and Physiotherapy at the Faculty of Medical Sciences-Plovdiv
and the Department of Medical Physics and Biophysics, Faculty of Medicine, Medical

University of Plovdiv.

Literature review

The literature review is structured in 7 sections of 47 pages, constituting 25% of the dissertation
and includes: current terminology, classification of bioceramic endodontic sealers,
characteristics of bioceramic endodontic sealers, root canal obturation techniques, bioceramic
endodontic treatment , summary and unresolved issues.

An in-depth literature review shows that the doctoral student Dr. Kostadin Ivanov Zhekov
knows the problem and focuses on unresolved and controversial issues in the subject.

The presented and critically analyzed literature data enable the doctoral student to formulate

the purpose of the doctorate and to justify the tasks used.

Purpose and tasks

The set goal is clearly formulated: to study the peculiarities of obturation of the root canal
system with the technique of hydraulic condensation and bioceramic endodontic sealer
Five main tasks have been formulated: The first task examines the attitude of dentists from
Plovdiv region to the application of bioceramic endodontic sealers in their clinical practice.
The second task examines the micropermeability of root canal obturation using the technique
of hydraulic condensation and bioceramic sealer BioRoot RCS. The third task examines the
possibility of re-endodontic treatment and evaluation of residual canal filling material in root
canals obstructed by hydraulic condensation and bioceramic endodontic sealer with two
subtasks. The first subtask examines the possibility of achieving apical patency in root canals
obstructed by a bioceramic sealer and gutta-percha pin, positioned on the RD and 2 mm shorter
than the RD, respectively. In the second subtask, a three-dimensional topographic
characteristic of the residual material on the root canal wall is made after preparation of pre-
obstructed root canals using 3D cone-beam tomography (3D CBCT) and a microscope. The

fourth task is aimed at clinical research on the healing process after root canal obstruction by



hydraulic condensation and BioRoot RCS. In the last fifth task, clinical protocols are
proposed to optimize the application and removal of bioceramic endodontic sealers. The

formulated tasks are sufficient and skillfully chosen to realize the goal of the doctorate.

Research material
In the dissertation work a questionnaire survey of 164 dentists was conducted; experimental
studies were performed on 162 extracted single-rooted teeth; A clinical and radiological study
was performed on 37 patients with a total of 66 teeth with irreversible pulpitis and chronic
apical periodontitis.
The research material is correctly planned, selected and is in the required volume. It is properly

analyzed and tracked. This gives grounds for obtaining reliable results and conclusions.

Methodology

For the implementation of the set five tasks modern methods have been chosen, which allow
objective interpretation of the obtained results and achievement of the set goal. The section
includes 38 pages, which is 20% of the dissertation. They are clearly described by the doctoral
student and performed by him personally and in collaboration with colleagues from Faculty of
Pharmacology, MU-Plovdiv. The obtained results are statistically processed with adequate
modern methods, guaranteeing objectivity and comparability with the results of other authors

in similar studies.

Results and discussion

The results are statistically processed, analyzed and interpreted correctly and thoroughly. The
section includes 57 pages, which is 30% of the dissertation. The presented conclusions are
drawn logically, summarizing the most significant findings. This gives grounds for Dr.
Kostadin Ivanov Zhekov to make recommendations to dentists on the clinical protocol for
obturation of root canals by hydraulic condensation and bioceramic endodontic sealer and its
removal in case of repeated endodontic treatment.

The doctoral student skillfully summarizes his most significant results, puts a creative approach
in the discussion plan with elements of interpretation of complex scientific information with

the necessary criticality and analytical skills.

Characteristics and evaluation of the dissertation



All pre-set tasks have been completed. From the analysis of the results I can make the following
findings:
1. Bioceramic sealers are not often used by dentists in Plovdiv region, although their
preferred obturation techniques are included in the indications for use of these
materials, requiring a change only in the technique of the final irrigation protocol.
2. Obstruction by hydraulic condensation and BioRoot RCS shows a low degree of
permeability, which does not depend on the conicity of the preparation (4% or 6%) or
the type of gutta-percha pin (impregnated / non-impregnated).
3. BioRoot RCS cannot be completely removed from the root canal during repeated
endodontic treatment, and neither chloroform nor citric acid help to remove it.
4. The effective removal of gutta-percha and bioceramic sealer (BioRoot RCS) from
the root canal wall, applied by the technique of hydraulic condensation, is achieved
through the use of ultrasonic tips Pro Ultra and the SAF system.
5. The application of bioceramic sealer BioRoot RCS with the technique of hydraulic
condensation, in the treatment of diseases of the dental pulp and periodontium, provides

an excellent healing process.

Contributions and significance of development Sor science and practice

I believe that the dissertation of Dr. Kostadin Ivanov Zhekov with supervisor Assoc. Prof. Dr.
Vessela Stefanova, PhD on "Obturation of the root canal system through hydraulic
condensation and bioceramic sealer" has the following main contributions:

Contributions of original character

1. An original definition and author's classification of bioceramic endodontic sealers based on
the starting product and the form of supply of the preparation has been created.

2. For the first time a survey was conducted on the attitude of dentists from Plovdiv region to
the use of bioceramic endodontic sealers in their clinical practice.

3. The difference in micropermeability of dye between two different conicities of preparation
(4% and 6%) in obturation of the root canal system with hydraulic condensation and the
application of bioceramic monoblock concept - impregnated gutta-percha pins (BC Points) and
bioceramic endodontic sealer was evaluated. (BioRoot RCS)

4. The effect of the SAF system on the removal of the BioRoot RCS from the root canal wall

was studied.



5. The effect of 40% citric acid on the removal of BioRoot RCS from the root canal wall and
the apical opening (achieving apical patency) when used not as an endodontic sealer but as a
stand-alone filler material was studied.

6. The volume (by CBCT) and area (by digital optical microscopy) of the residual bioceramic
sealer BioRoot RCS in the root canal after non-surgical re-endodontic treatment were
measured.

7. Clinical protocols for application and removal of BioRoot RCS bioceramic sealer have been
developed.

Contributions of a confirmatory character

1. The low degree of micropermeability when obstructing the root canal system with hydraulic
condensation and bioceramic endodontic sealer BioRoot RCS has been proven.

2. The absence of statistically significant difference in obturation with bioceramic sealer in
combination with bioceramically impregnated and non-impregnated gutta-percha pin was
confirmed.

3. The good adaptation of the bioceramic endodontic sealer to the root canal wall in clinical
conditions has been confirmed.

4. A clinical study of the effect of the BioRoot RCS bioceramic sealer on the healing process

after endodontic treatment for a period of 6 and 12 months was conducted.

Publications

Dr. Kostadin Ivanov Zhekov has 3 publications on the topic of the dissertation. He has
presented 3 scientific papers at home and abroad. One of the abstracts was published in a
journal with a high impact factor according to Thomson Reuters (J Dent Res IF 6.16). Dr.
Kostadin Ivanov Zhekov is a co-author of two textbooks, which demonstrates diligence and

ability to combine his research work with teaching activities as an assistant.

Personal participation of the doctoral student

I highly appreciate the personal participation of the doctoral student in the realization of this
dissertation. The collaboration with the Department of Medical Physics and Biophysics is
successful.

The research in the dissertation is funded by the Competition "Doctoral and postdoctoral

projects - 2019.
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