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From: Assoc. Prof. Dr. Janet Kirilova Nikolova, PhD

Department of Conservative Dentistry,
Faculty of Dental Medicine,

MU-Sofia, member of the scientific jury according to order NeP2127/23.11.2021
of the Rector of MU-Plovdiv

Subject: Dissertation on "Obturation of the root canal system through hydraulic
condensation and bioceramic sealer" for the award of educational and scientific
degree "Doctor" in the doctoral program "Therapeutic Dental Medicine", in the
professional field 7.2. Dental Medicine, field of higher education 7. Health and
sports.

Author: Dr. Kostadin Ivanov Zhekov, PhD student in self-study at the
Department of Operative Dentistry and Endodontics, Faculty of Dental Medicine
- Plovdiv.

Scientific supervisor: Assoc. Prof. Dr. Vessela Stefanova, PhD

1. General presentation of the procedure and the doctoral student

The presented set of materials on paper is complete in accordance with
Article 115 (1) of the Procedure for Acquisition of ONS "Doctor" in MU -
Plovdiv; Regulations of MU-Plovdiv.

The doctoral student has submitted 3 published articles, 3 participations in
scientific forums with reports in connection with the dissertation.

2. Brief biographical data of the PhD student

Dr. Kostadin Ivanov Zhekov has completed his secondary education at
language school in Plovdiv in 2007 and 2013 higher education at MU Plovdiv,
Faculty of Dental Medicine. Since December 2014 he has been an assistant at the
Department of Operative Dentistry and Endodontics at the Medical University of
Plovdiv, FDM. He has acquired a specialty in Operative Dentistry and
Endodontics. The doctoral student is fluent in spoken and written English.



3. Relevance of the topic and expediency of the set goals and objectives

The development of dentistry includes new endodontic sealers and root
canal obturation techniques. Such are the materials introduced on the basis of
mineral trioxide aggregate, as well as the bioceramic sealers. The introduced
hydrodynamic condensation for root canal obturation in 2009-2012 requires
additional studies, with which the present dissertation contributes. The set topic
is topical and interesting.

The presented dissertation contains 184 typewritten pages, illustrated with
42 figures and 18 tables. It is structured correctly and contains sections as an
introduction; Literature review; purpose and tasks materials and methods; results
and discussion with conclusions; conclusion; main contributions; publications and
announcements in connection with the dissertation. The bibliography includes
319 sources, of which 11 in Cyrillic and 308 in Latin, of which 47.4% are from
the last 5 years.

4. Knowledge of the problem

The introduction is on 2 pages. It is written clearly and introduces exactly
the problem.

The literature review is 40 pages long. Concise and clear in the literature
review are considered: current terminology related to root canal sealers based on
the mineral trioxide aggregate, calcium-silicate cements and bioceramic
materials. These materials are introduced and developed in recent years and there
is not much research on them. This is the reason for their poor knowledge of
dentists and difficulties with their proper application. Based on an in-depth
analysis, Dr. Zhekov proposes a classification of bioceramic sealers, which is an
original contribution to the dissertation. Dr. Zhekov thoroughly analyzes and
presents the composition, physico-chemical and mechanical properties, as well as
interaction with dentin of bioceramic sealers. Pays attention to their biological
characteristics - antibacterial effect, cytotoxicity and bioactivity, as well as the
published clinical results of their use.

The author discusses root canal obturation techniques and in particular the
hydraulic condensation technique published in 2009 and described in 2012.
Explains the concepts of endodontic synchronicity, monoblock concepts and



endodontic grafting. Dr. Zhekov also discusses issues related to the removal of
bioceramic sealers in need of treatment.

As aresult of the analysis of the literature Dr. Zhekov analytically displays
outstanding problems and logical sets for the purpose to study the specificities of
obturation of the root-canal system with a technique of hydraulic condensation
and bioceramic sealer. The set tasks are 5 with 4 subtasks are completely sufficient
to achieve the goal of the dissertation.

S. Research methodology

Materials and methods are written on 38 pages. The materials are
described in detail. The study was conducted on 162 extracted teeth (100
surfaces), 37 patients with examined 66 teeth with endodontic treatment of
irreversible pulpitis and chronic periodontitis. The methodologies for each
individual task are presented in detail. In this part the material is illustrated with
own materials and productions for conducting research.

6. Characteristics and evaluation of the dissertation

Results and discussion are written on 61 pages. The results are described
in detail, illustrated with figures and tables. Discussion follows the results of each
task and finishes with conclusions.

Task 1. Dentists are interviewed about the use of bioceramic endodontic
sealers. The author clearly and precisely analyzes the results obtained and
convincingly proves that the interviewed dentists do not know this type of sealers
well. It is necessary to be additionally informed about my qualities and the
peculiarities of the application - contribution to the development.

Task 2. The research aims to establish the micropermeability of this type
of bioceramic sealers using impregnated and non-impregnated gutta-percha points
by the method of hydraulic condensation. The author studies the degree of
micropermeability through spectrophotometry and proves the excellent sealing
properties of this type of endodontic sealers. This is also an original
contribution to the work.

Task 3. Despite the good biological tolerance of bioceramic sealers and
their excellent sealing properties, in the case of endodontic retreatment, the



question arises about the possibility of removing this type of obturation. Dr.
Zhekov thoroughly investigated this issue in an experiment by comparing the
effectiveness of different solvents for removing root canal fillings with
bioceramic sealers and gutta-percha points. The results are evaluated by CBCT.
The second part of the study also includes ultrasonic removal, rotary instruments
and the SAF system. The study conducted in this way takes into account the
changes both in the different groups and in the different parts of the root canals.
The author very skilfully compares and analyzes the obtained results with other
authors and proves that the use of both ultrasound and SAF system allows the
removal of obturations from the root canals with the participation of bioceramic
sealers. This is also an original contribution to the dissertation.

Task 4. Dr. Zhekov investigates the application of the method of hydraulic
condensation for filling the coronal canal system of teeth with irreversible pulpitis
and chronic periodontitis. Bioceramic sealer is used as an endodontic sealer. 66
teeth were examined after careful selection of patients and were followed at 6
months and 12 months. The results are illustrated with consecutive X-rays, some
of which the author presents in this dissertation. I find the clinical study conducted
in this way important and conclusive. This is an original contribution by Dr.
Zhekov.

Task S. Dr. Zhekov sets himself the task, based on the conducted
experimental and clinical studies, to derive a clinical protocol for obturation of
the root canal system by the method of hydraulic condensation and bioceramic
endodontic sealer, as well as a protocol for removal of obstruction if necessary
from retreatment. The task was successfully completed.

7. Contributions and significance of development for science and
practice

There are 7 contributions with original character and 4 with confirmatory
character. An author's classification for bioceramic sealers has been created. The
excellent sealing properties of root canal obturation with the method of hydraulic
condensation and bioceramic sealer have been proven. The possibilities for
removing this type of obturation from the root canal system have been studied and
established. Clinical trials of 12 months have been conducted and followed up. A
protocol for application and removal of such obturations was also derived.



8. Evaluation of the dissertation publications

The main parts of Dr. Zhekov's dissertation have been published in three
original articles (one in a national peer-reviewed journal and two in a peer-
reviewed journal), as well as three papers in scientific forums, one by IADR. In
connection with the dissertation development, scientific projects have been
developed and completed.

The volume of articles and reports in connection with the dissertation is
quite sufficient.

9. Personal participation of the PhD student

Dr. Zhekov is a leading author in the research, which emphasizes the
personal contribution of the doctoral student. Some of the tasks were completed
with collaborators, which shows the ability of Dr. Zhekov to work in a team. The
clinical trials were performed and followed up personally by the doctoral student.

10. Abstract

The content and quality of the abstract, in conclusion, is made in 60 pages
and meets the requirements. Reflects the main results, conclusions and
contributions achieved in the dissertation.

11. Personal impressions of the PhD student

Dr. Zhekov has performed a significant amount of work, the result of which
is the presented dissertation. The way of presenting the research is impressive, as
well as the logical and detailed discussion of the obtained results.

12. Critical remarks and recommendations

Some technical inaccuracies have been admitted, but they do not affect the
quality of the completed dissertation.

13. Recommendations for future use of dissertation contributions and
results



According to Dr. Zhekov, dentists are not well acquainted with the method
of hydraulic condensation of root canal obturation and the use of bioceramic
endodontic sealers. Probably a series of lectures, seminars, printed materials
(practical guide, monograph or study), etc. would be a guideline for updating the
knowledge of students, specialists and dentists in this area. The contributions of
the present work are important for the daily practice of dentists.

Based on the findings of the research, Dr. Zhekov points out new problems that
may be used for further research.

CONCLUSION

The dissertation contains scientific, scientific-applied and applied results,
which represent an original contribution to science and meet all the
requirements of the Law on the Development of Academic Staff in the Republic
of Bulgaria (ZRASRB), the Regulations of ZRASRB and the according
Regulations of MU — Plovdiv. The presented materials and dissertation results
Jully comply with the specific requirements of MU - Plovdiyv.

The dissertation shows that the doctoral student Dr. Kostadin Ivanov
Zhekov has in-depth theoretical knowledge and professional skills in the
scientific specialty "Therapeutic Dentistry", in the professional field 7.2. Dental
Medicine, field of higher education 7. Healthcare and sports by demonstrating
qualities and skills for independent research.

Due to the above, I confidently give my positive assessment of the research
presented by the above peer-reviewed dissertation, abstract, results and
contributions, and propose to the esteemed scientific jury to award the
educational and scientific degree 'Doctor’ to Dr. Kostadin Ivanov Zhekov in a
doctoral program in "Therapeutic Dentistry", in the professional field 7.2. Dental
Medicine, field of higher education 7. Health and sports.
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