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1. General presentation of the procedure and the doctoral student

The presented set of materials on paper and electronic media is in accordance with Article 70
(1) of I. Section: Acquisition of educational and scientific degree "DOCTOR" and scientific
degree "DOCTOR OF SCIENCE" in MU-Plovdiv; Regulations of MU-Plovdiv from
28.01.2021 and includes the following documents:

- Application to the Rector of MU-Plovdiv for disclosure of the procedure for defense of the
dissertation

- Curriculum vitae in European format with the signature of the doctoral student

- Notarized copy of higher education diploma

- Order for enrollment in doctoral studies (Ne 2143 / 01. 12.2020)

- Order for deduction with the right to protection (Ne1991 /29.10.2021)

- Protocol for passing the doctoral minimum exam (07.07.2021)



- Protocol of the department council for preliminary discussion of the dissertation and the
decisions taken for opening the procedure and for the composition of the scientific jury (Ne§ /
07.10.2021)

- Dissertation work

- Abstract

- List of scientific publications on the topic of the dissertation

- Copies of scientific publications

- List of participations in scientific forums

- Certificate for completed training at the Doctoral School at MU - Plovdiv

- Declaration of originality and authenticity of the attached documents,

Brief biographical data about the doctoral student:

Dr. Kostadin Zhekov was born on April 22, 1988. In 2007 he graduates from the Language
School "Plovdiv" with intensive study of English, biology, chemistry and physics. In 2013 he
graduated as a "Master - Dentist" at the SPF, MU Plovdiv. Since December 2014 he has been
an assistant in the Department of Operative Dentistry and Endodontics at the Faculty of Dental
Medicine. in Bulgarian and English. Since 2019 he has a recognized specialty in Operative
Dentistry and Endodontics. Leading researcher is in the intra-university project DPDP-Nel1 /
2019 led by Assoc. Prof. Dr. Vessela Stefanova, PhD.

2. Relevance of the topic

Hermetic obturation of the root canal system is crucial for the success of endodontic treatment.
Going through various techniques and instruments, modern endodontics relies on biologically
tolerable obturating materials to ensure the tightness of the root canal. In recent years,
bioceramic endodontic sealers in combination with gutta-percha pins have become increasingly
popular. Hydraulic condensation is an alternative method that uses 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 (so-called endodontic synchronicity), the latter acts as a
piston that pushes the sealer in all directions of the complex root canal system and provides
reliable three-dimensional obturation.

In this sense, the topic of the developed dissertation is relevant and dissertable in scientific and

applied terms.

3. Knowledge of the problem



An in-depth literature review of 319 sources shows a good knowledge of the problem by the
doctoral student, and the unresolved and debatable issues crystallize the purpose and objectives

of this dissertation.

The aim is to study the peculiarities of obturation of the root canal system with the technique

of hydraulic condensation and bioceramic endodontic sealer.

To achieve this goal, the doctoral student and his supervisor have set 5 tasks: 1 survey among
dentists on the use of bioceramic sealers in their clinical practice; 2 laboratory tasks for
micropermeability study and for removal of bioceramic sealer from the root canal during

endodontic retreatment and 1 clinical task with monitoring of the healing process after

obturation of the root canals by hydraulic condensation with bioceramic endodontic sealer.

4. Research methodology

The chosen research methods are modern, objective and allow to achieve the set goal and obtain
an adequate answer to the tasks solved in the dissertation. The reliability of the obtained results
is achieved through modern statistical methods: descriptive analysis, variation analysis
Kruskal-Wallis test, graphical analysis, alternative analysis, Student's T-test. The data from the
obtained results were processed with the statistical package SPSS v.26 at a significance level
p <0.05.

The results, well illustrated with 46 figures and 6 tables, are discussed in relation to the results

of other similar studies.

5. Characteristics and evaluation of the dissertation and contributions

In an in vitro study, the PhD student found a low degree of micropermeability of BioRoot RCS
as a representative of hydrophilic bioceramic sealers. In general, they have extremely good
adhesion to dentin and this quality poses a serious challenge for their removal from the root
canal if endodontic retreatment is required. The area of the residual root filling material was
measured by CBCT, both for the whole canal and for every third of it. The author found that
chelators were not effective enough in removing the bioceramic sealer, but the SAF system as
well as ultrasonic energy facilitate its removal from the root canal wall. The clinical task was
performed in 66 clinical cases (21 with irreversible pulpitis and 45 with chronic periodontitis).
Follow-up examinations were performed on the 6th and 12th month using clinical and

radiological methods to monitor the healing process. Based on the obtained clinical results, a



clinical protocol is created for the application of a bioceramic sealer with the technique of
hydraulic condensation in endodontic treatment of irreversible pulpitis and chronic apical
periodontitis. The PhD student also proposes a protocol for the removal of the bioceramic sealer
BioRoot RCS from the root canal if endodontic retreatment is required.

Based on the results obtained, Dr. Zhekov draws 5 main conclusions corresponding to the tasks.
The purpose of the dissertation is fulfilled. Analyzing the results of laboratory and clinical
studies, Dr. Kostadin Zhekov proposes a clinical protocol for modern endodontic practice,

based on scientific evidence.

The contributions from this dissertation are:

Contributions of original character:

1. An original definition and author's classification of bioceramic endodontic sealers has been
created.

2. The sealing ability of the BioRoot RCS bioceramic sealer was assessed by laboratory testing
for micropermeability.

3. The effect of the SAF system for removing the BioRoot RCS bioceramic sealer from the
root canal wall was studied.

4. Clinical protocols for application and removal of BioRoot RCS bioceramic sealer have been
prepared.

Confirmatory contributions:

1. The low degree of micropermeability of root canals obturated with bioceramic sealer has
been confirmed.

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

3. The control examinations performed on the 6th and 12th month confirm the beneficial effect

of the bioceramic sealer BioRoot RCS on the healing process after endodontic treatment.

6. Assessment of the publications and personal contribution of the doctoral student

The doctoral student Dr. Kostadin Zhekov has attached 3 publications on the topic of the
dissertation, in which he is the first author. Two of them are in scientific journals, which are
referenced and indexed in world-famous databases of scientific information, such as Scopus
and Web of Science and 1 article was published in the Collection of Scientific Papers of USB

- Plovdiv. He also presented scientific reports at 3 international scientific forums.



I appreciate the personal participation of the doctoral student in the dissertation research, as
well as his ability to work in a team with other specialists. During the preliminary discussion
of the project for the dissertation I had some critical remarks and recommendations, but the
doctoral student has complied with them and at this point presents us an extremely meaningful

and useful scientific work.

7. Abstract
The abstract meets the requirements for structure and reflects the main results achieved in the

dissertation.

8. Conclusion:

The dissertation of Dr. Kostadin Ivanov Zhekov on the topic: "Obturation of the root canal
system through hydraulic condensation and bioceramic sealer” is a current and original
scientific development, entirely personal work of the doctoral student. The presented
dissertation with the achieved results shows that the doctoral student has in-depth theoretical
knowledge and professional skills in the scientific specialty "Therapeutic Dentistry",
demonstrating qualities and skills for independent research.

This scientific work has a scientific contribution to clinical dentistry and meets all the criteria
of the Law on the Development of Academic Staff in Bulgaria and the Regulations of MU -
Plovdiv for awarding the educational and scientific degree "Doctor" in Therapeutic Dental
Medicine®.

Due to the above, I confidently give my positive assessment of the successfully conducted
research, presented by the above reviewed dissertation, abstract, results and contributions, and
Linvite the esteemed scientific jury to award the educational and scientific degree "Doctor"

to Dr. Kostadin Ivanov Zhekov in a doctoral program in Therapeutic Dental Medicine.
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