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1. General presentation of the procedure and the doctoral student

The presented set of materials on paper is in accordance with the
requirements of the Law of the Development of the Academic Staff in the
Republic of Bulgaria (LDASRYV), the Regulations for application of LDASRV
and the Regulations for the terms and conditions for acquiring scientific degrees
and holding academic positions in MU — Plovdiv and includes: order Ne P-1011
/ 26.06. 2020 for enrollment as a doctoral student in an independent doctoral
training in the Department of Operative Dentistry and Endodontics, FDM, MU —
Plovdiv with a scientific supervisor Prof. Dr. Ivan Filipov; a transcript-extract, .




from Protocol Nel6 / 19.11.2020 from the meeting of the Department council
with a positive decision for readiness of the dissertation for public defense; order
Ne P-2145/01.12.2020 for the completion of the doctoral study with the right to
defend the dissertation within a year; European CV format signed by the
doctoral student; a protocol from a successfully passed exam in the specialty and
a certificate for a completed training in the Doctoral School of MU — Plovdiv; a
list and copies of publications and documents for participations in scientific
forums related to the dissertation, signed by the doctoral student; a copy of the
diploma for an educational qualification degree "master"; a certificate of a
recognized specialty in Operative Dentistry and Endodontics; a document signed
by the doctoral student for a successfully completed research project related to
the dissertation, funded by MU — Plovdiv; a bound dissertation work, a printed
abstract and a declaration of originality and authenticity of the presented results,
their discussion and the contributions of the dissertation work.

Dr. Veselina Todorova was born on July 25, 1982 in the city of Plovdiv. In
2001 she completed her secondary education at the English Language School —
Plovdiv, and in 2007 — her higher education at the FDM, MU — Plovdiv with
excellent results. Since October 2007 she has been working as a full-time
Assistant professor at the Department of Operative Dentistry and Endodontics,
FDM - Plovdiv. She participates in the training of students in Bulgarian and
English language,according to the approved curriculum. She acquired a
specialty in "Operative Dentistry and Endodontics" in 2014. In relation to her
dissertation she successfully completed her participation in a research project
funded by MU — Plovdiv in 2019. She speaks excellent English and good
German. She has basic knowledge of Russian. She is one of the authors of a
textbook in Bulgarian and English for students — preclinical training course.

2. Relevance of the topic

Proximal caries lesions and their frequent localization under the contact
with the adjacent surfaces represent a diagnostic and therapeutic challenge for
dentists. Difficult access to caries lesions interferes with the daily hygienic care
of the patient and prevents their early detection with the established
conventional diagnostic methods and their timely treatment by clinicians.

Advances in technology over the last decade have led to the development of
many tools and methods for early detection of caries lesions, for determining
their activity and monitoring them over time. Some of these methods are in the




experimental phase and require additional controlled laboratory and clinical
studies, validating their sensitivity, specifity and diagnostic accuracy.

There is still some confusion and uncertainty among dentists about the
diagnostic threshold and the correct time to undertake operative treatment of
initial proximal caries. The general strategies for its treatment have developed in
two directions so far — remineralization of the altered tissues or removal of the
carious lesion and obturation of the defect. The contemporary caries therapy
places the minimal preparation and the preservation of the maximum amount of
healthy dental tissues in the center of the treatment approach. The need for an
early invasive intervention is being reconsidered and the search for possibilities
for arresting the caries process is deepening and expanding. Such an alternative
is the infiltration of the initial caries with light-curing resins, which seal the
pores in the lesion and prevent the further penetration of acids into it. Caries
infiltration fills the existing therapeutic gap between pure prevention and
operative treatment and fully complies with the concept of minimal intervention
in dentistry. It can stop the progression or delay the first operative intervention
with several years, but its establishment as a routine method for the treatment of
non-cavitated caries lesions requires additional clinical studies to establish its
effectiveness and long-term clinical outcome.

The topic of the doctoral research is relevant and important for both the
development of science in the field of operative dentistry and for the clinical
practice, as it meets the current trends for maximum preservation of healthy
dental tissues. The presented scientific work brings additional clarity about the
diagnostic accuracy of transillumination with near infrared light and the
possibilities of the infiltrant to penetrate into the depth of the initial proximal
lesion and to arrest it. The obtained results and the derived conclusions will
assist dentists in their choice of appropriate methods for early diagnosis and
non-operative treatment of non-cavitated proximal caries.

3. Characteristics of the structure of the dissertation

The dissertation work of Dr. Veselina Todorova is structured correctly and
has the necessary main sections of a dissertation, required by the Regulations of
the terms and conditions for obtaining scientific degrees and holding academic
positions at MU — Plovdiv. It consists of 217 pages, distributed as follows:
content - 2 pages, abbreviations used - 1 page, introduction - 2 pages, literature
review - 46 pages, purpose and tasks - 1 page, material and methods - 36 pages,




results and discussion - 87 pages, general conclusions — 2 pages,
recommendations to dentists 3 pages, main contributions — 2 pages, bibliography
- 23 pages, appendices - 8 pages and 2 pages publications related to the
dissertation.

The results are illustrated with 17 tables and 109 figures. The bibliographic
reference covers 232 sources, 2170f which - foreign and 15 (6.46%) in Cyrillic.
More than half of the cited publications — 137 articles (59.05%) — have been
published in the last 10 years.

4. Knowledge of the problem — literature review

The literature review focuses on the topic of the dissertation and in a critical-
analytical style considers the macro-morphological characteristics of the
proximal surfaces as a predilection site for the development of dental caries and
the difficulties in diagnosing its earliest stages, requiring non-operative
treatment. Following her own classification, the author consistently analyzes the
traditional and contemporary methods and tools for caries diagnosis and
reasonably presents their capabilities, limitations and shortcomings.

Author’s own classification is also that of the methods for treatment of
proximal dental caries where a special place is given to the means that allow
maximum preservation of the dental tissues, based on the current trend for
minimally invasive dentistry. The indications, the contraindication, the clinical
protocol, the essence and the advantages of the concept of resin caries
infiltration are considered in a chronological order.

The concluding part of the review presents the partially solved and unsolved
problems in the early diagnosis and treatment of the initial proximal caries
lesions. The need to conduct additional controlled laboratory and clinical studies
to validate the sensitivity and specificity of the diagnostic methods and to prove
the efficiency of some micro-invasive treatment methods is a sufficient premise
for the development of the dissertation.

5. Purpose and tasks

The aim of the dissertation is clearly and precisely formulated — to study the
possibilities for early diagnosis and non-operative treatment of non-cavitated
proximal caries. The assigned 5 tasks are sufficient to achieve the goal and




include a questionnaire survey among dentists, 2 in vitro experiments and 2

clinical trials.

6. Research methodology

The research material is sufficient in volume to obtain reliable results and
conclusions. The questionnaire survey was conducted among 200 dentists in the
Plovdiv region with different professional experience, aged between 25 and 80
years. The laboratory experiments were performed on: 58 proximal surfaces of
extracted teeth for examination of the diagnostic accuracy of visual-tactile,
radiographic and laser-fluorescent method for detection of initial non-cavitated
proximal caries; 42 pairs of proximal lesions with non-cavitated white spot
lesions selected for assessment depth and percentage of penetration of dental
adhesive and infiltrant. The doctoral student's clinical observations involved 97
patients — 50 for the study of the diagnostic accuracy of transillumination with
near infrared light and 47 — for the treatment of initial caries lesions with
infiltration and remineralization.

Dr. Todorova uses questionnaire survey, laboratory, clinical and statistical
methods for her own research. The applied methods are adequate to the assigned
tasks and ensure objectivity and reliability of the obtained results. They are
described in details in methodology of each of the tasks. Traditional and modern
diagnostic methods are used and compared in the laboratory and clinical
studies— visual-tactile method, histological observation of samples, bitewing
radiography, laser fluorescence, laser confocal microscopy, transillumination
with near infrared light. Micro-invasive methods have been applied for the
treatment of initial non-cavitated proximal carious lesions — proximal sealing
and caries infiltration.

The research was conducted independently by the doctoral student and in
cooperation with specialists from the Bulgarian Food Safety Agency (BFSA),
the National Diagnostic Research Veterinary Medical Institute, the Institute of
Biology and Immunology of Reproduction (IBIR) and the Bulgarian Academy
of Sciences (BAS), Department of Molecular Biology.

7. Characteristics and evaluation of the dissertation

The dissertation work was carried out personally by the doctoral student
under the supervision of her scientific supervisor. The results of the conducted




research are presented accurately and comprehensively and are perfectly
illustrated with tables and figures. Their analysis is performed on the basis of
objective statistical methods.

The data from the survey is presented in details in 11 figures and 1 table.
The results of the study of the diagnostic accuracy of the visual-tactile method,
bitewing radiography and laser fluorescence for the detection of initial non-
cavitated proximal caries are systematized in 8 tables and 5 figures. One table
and 3 figures compare the data on the depth of the caries lesion, the depth and
the percentage of the penetration of the adhesive and the infiltrant into the
lesions. Very demonstrative are the 13 pictures taken with a laser confocal
scanning microscope in a dual fluorescent mode, visualizing the penetration of
the infiltrant or the adhesive into the lesion and the remaining unfilled pores in
its body. The level of agreement and consistency between the two diagnostic
methods — transillumination with near infrared light and digital bitewing
radiography — in the detection of initial proximal caries is illustrated in 2 tables
and 9 figures. The efficiency of infiltration and remineralization in the treatment
of initial carious lesions, followed for period of 1 and 2 years, was compared in
19 figures. The recommendations to the dentists for early diagnosis, treatment
and monitoring of early proximal lesions are systematized in 3 tables.

The discussion of the results is done with a very good scientific style and is
based on the comparison of her own results with those of other contemporary
scientific studies. The accurate interpretations of the doctoral student and her
critical attitude to the obtained data show her in-depth knowledge of the main
problems on the chosen topic and logically lead to the conclusions derived after
each of the tasks and to 9 general conclusions at the end of the dissertation.

8. Contributions

The in-depth comparative analysis of the data from the conducted
laboratory and clinical experiments reveals new possibilities for early diagnosis
and non-operative treatment of non-cavitated proximal caries by resin
infiltration and is of great importance for the development of science and for
clinical practice. The significance of the dissertation is summarized in 5 original
contributions and 3 of a confirmatory nature. In her study, Dr. Veselina
Todorova for the first time in our country:




v’ compares the capabilities of visual-tactile examination, bitewing
radiography and laser fluorescence for early diagnosis of proximal caries
and establishes their diagnostic accuracy at different levels of
demineralization — initial, developed and advanced;

v uses a laser confocal microscope to visualize the infiltrant or the
adhesive that has penetrated into the caries lesions;

v' performs a controlled comparative clinical study on the efficiency of
caries infiltration and remineralization for arresting of non-cavitated
proximal caries lesions for a period of 1 and 2 years.

v' creates author's own classifications systematizing the means for early
diagnosis and treatment of initial proximal caries;

v" analyzes the opinion and preferences of dentists from Plovdiv region to
different methods of diagnosis and ways to affect and treat initial

proximal caries.

9. Assessment of the publications on the dissertation and the personal
contribution of the doctoral student

Four scientific publications were made in relation to the dissertation — 2 in
refered journals in Bulgarian and 2 in English, in journals with Thomson
Reuters Impact Factor. Dr. Todorova is the first author in all the articles. She
participates in scientific congresses with 3 scientific presentations, one of them
being in English.

In relation to her dissertation on the possibilities for early diagnosis and
micro-invasive treatment of initial non-cavitated proximal caries lesions, the
doctoral student participated and successfully completed a research project
funded by MU — Plovdiv.

Dr. Todorova works purposefully and persistently together with her
scientific supervisor for the implementation of her research. She performs the
planned specialized experimental studies and clinical observations
independently as well as with the help of collaborators.

10. Abstract

The abstract, including 15 tables and 74 figures, corresponds to the content
of the dissertation and is in accordance with the requirements accepted by MU —
Plovdiv. The unsolved problems, the purpose, the tasks, the material, the




research methods, the results and their discussion are presented on 53 pages. The
general conclusions, the recommendations to the dentists, the contributions, the
publications and the participations in scientific events related to the dissertation,

are also included.

CONCLUSION

Dr. Veselina Ivanova Todorova presents a contemporary dissertation with
original scientifically-applied results. Based on a completely sufficient volume
of experimental and clinical material, she makes an in-depth and critical analysis
of the results and reaches conclusions that are important and useful for the
theory and the practice of dental medicine.

The planned and completed experimental settings prove the capabilities of
Dr. Todorova to conduct successful scientific studies individually or in a team.
Her ability to systematize, analyze and present the obtained results in a
scientifically sound style, is reflected in the presented publication activity on the
topic of the dissertation.

Evaluating the dignity of this scientific work and complying with the
criteria for awarding the educational and scientific degree "Doctor", specified in
the Law for the development of the academic staff, the Regulations for its
application and the Regulations of MU — Plovdiv, I rate positively the
dissertation ”Possibilities for early diagnostics and non-operative treatment
of non-cavitated proximal caries (survey, laboratory and clinical studies)”
and confidently vote Dr. Veselina Ivanova Todorova to be awarded the
educational and scientific degree* Doctor” in the scientific specialty
03.03.01 Therapeutic dental medicine.

January 14, 2021

Sofia Assoc. Prof. Dr. Emilia Karova,



