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1. General presentation of the procedure and the doctoral student

The presented set of materials on paper and electronic media submitted for a review is in

accordance with the requirements specified in Article 115 (1) of the Procedure for Awarding



the educational and scientific degree "Doctor" in MU — Plovdiv from the Regulations of MU —

Plovdiv since 06.11.2014 and includes the following documents:

CV in European format with the s gnature of the doctoral student;

Notarized copy of higher education diploma;

Order of the Rector for enrollment as a doctoral student of independent preparation
under the doctoral program "Therapeutic dental medicine"” No P-1011 / 26.06.2020;
Order for conducting an examination for a doctoral minimum in the specialty Ne P-1615
/23.09.2020 and a corresponding protocol for passing the exam (06.10.2020);
Protocol of the department council for a preliminary discussion of the dissertation and
the decisions taken for opening the procedure and for the composition of the scientific

Jury (Nel6 / 19.11.2020);

Order of the Rector for the completion of the doctoral study with the right to defend the
dissertation NeP-2145 / 01.12.2020;

Order of the Rector for conducting a public defense on 18.03.2021 (Ne P-2200 /
10.12.2020);

Dissertation work;

Abstract of the dissertation;

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.

2. Brief biographic data

Dr. Veselina Ivanova Todorova was born on July 25, 1982. In 2001 she completed her

secondary education at the English Language School Plovdiv with an intensive study of English

and German. In 2007 she graduated as a Master of Dentistry at the Faculty of dental medicine

of the Medical University — Plovdiv. Since October 2007 she has been an assistant professor at

the Department of Operative Dentistry and Endodontics at the Faculty of Dental Medicine at

the Medical University — Plovdiv. She conducts practical training in pre-clinics and clinics of

Operative dentistry and endodontics of dental students in Bulgarian and in English. In May

2014 she acquired a specialty in "Operative dentistry and endodontics". Her research is focused



on the possibilities for early diagnosis of proximal dental caries, and in particular on the non-
operative treatment of non-cavitated proximal lesions. After a large amount of research and
systematization of the collected scientific evidence, in June 2020 she was enrolled as a doctoral
student on an independent training in the doctoral program "Therapeutic dental medicine"
with a scientific supervisor Prof. Dr. Ivan Filipov, PhD. By an Order of the Rector of the
Medical University — Plovdiv Ne P-2145 / 01.12.2020 she completed her doctoral study with
the right to defend her dissertation on the topic: "Possibilities for early diagnosis and non-
operative treatment of non-cavitated proximal caries (survey, laboratory and clinical

studies)” for the award of the educational and scientific degree “ Doctor ”.

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

The topic of the dissertation work of Dr. Veselina Todorova with a scientific supervisor Prof,
Dr. Ivan Filipov, PhD is relevant and dissertable. It is aimed at exploring new possibilities for
early diagnosis of proximal dental caries and application of non-operative treatment of non-
cavitated proximal lesions. The localization of caries in case of a tight interproximal contact
significantly complicates the visual-tactile detection of non-cavitated initial proximal lesions.
In many cases, the feeling of uncertainty in early diagnosis is offset by an operative treatment
Just in case, even at the cost of unnecessarily removing healthy dental tissue. If it is possible to
stop the acid attack, hard tooth structures will be prevented from progression of the disease.
With the new caries infiltration method, developed by a group of scientists at the ,»Charite”
University in Berlin and patented in 2009 as an Icon (DMG-America) product, non-cavitated
proximal lesions are infiltrated with a low-viscous resin called an infiltrant that penetrates the
pores of the lesion thus isolating the body of the lesion from further acid attack and progression.
Unlike fissure sealants, where the diffusion barrier is achieved on the enamel surface, this
technique creates a diffusion barrier inside the lesion. Approximal infiltration is indicated for
progressive caries lesions, which radiographically extend up to the outer third of the dentin
without a clinically visible cavitation (caries E1, E2, D1). No cavity preparation is required.
The only intervention on hard dental tissues is etching with 15% hydrochloric acid for 3

minutes.

4. Knowledge of the problem



The dissertation is written on 217 standard pages and is illustrated with 109 figures and 17

tables.

The in-depth literature review of 232 sources, most of which are from the last 10 years, shows
that Dr. Todorova is well acquainted with the methods for early diagnosis of dental caries and
analyzing the possibilities for non-operative treatment of non-cavitated proximal lesions, she

focuses on the still unsolved problems, namely:

e Why are the Bulgarian dentists not sure in the assessment of the diagnostic threshold and in

the application of non-operative treatment of initial proximal caries;

e Are there more sensitive and reliable methods than the conventional ones for early diagnosis

of proximal caries;
e Is it possible to stop the progression of the caries lesion with "caries infiltration";
e What is the depth of penetration of the infiltrant into the pores of the caries lesion;

e What clinical evidence is there for the effect of caries infiltration as a non-operative method

for the treatment of initial proximal caries?

Based on these unsolved problems, the OBJECTIVE of the dissertation is clearly and precisely
formulated: To study the possibilities for early diagnosis and non-operative treatment of

non-cavitated proximal caries.

To achieve this goal, the doctoral student and her scientific supervisor have planned S main
tasks. The first task examines the attitude and the awareness of dentists from Plovdiv region to
the application of methods and tools for diagnosis and treatment of initial proximal caries. The
second task examines in vitro the diagnostic accuracy of several methods for detection of initial
non-cavitated proximal caries — visual-tactile, bitewing radiography and laser-fluorescent
(DIAGNOdent pen) against the histological as a gold standard. The third task examines the
depth of penetration of the infiltrant into the treated lesions. In the fourth task, a comparative
clinical study of the diagnostic accuracy of transillumination with near-infrared light
(DIAGNOcam) versus bitewing radiography for the diagnosis of initial proximal caries is

performed. The fifth task clinically monitors the effect of two methods for the treatment of



initial caries lesions — caries infiltration with JCON Proximal (DMG) and remineralization with

Clean Pro White Varnish (3M) compared to a control group in which no treatment was applied.

5. Research methodology

For the implementation of these five main tasks, modern highly sensitive methods have been
selected, which allow objective interpretation of the obtained results and achievement of the set
goal. They are clearly described by the doctoral student and performed personally by her and
in collaboration with colleagues from the National Diagnostic Research Veterinary Medical
[nstitute, as well as the Institute of Biology and Immunology of Reproduction (IBIR), Bulgarian
Academy of Sciences (BAS), Department "Molecular Biology" and the Department of
"Bioorganic Chemistry" of the Faculty of Pharmacy, 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.

6. Characteristics and evaluation of the dissertation

All pre-set tasks have been successfully completed. From the analysis of the results, the

following statements can be made:

1. The survey conducted among 200 dentists from Plovdiv region found relatively low
awareness of the new methods for early diagnosis and non-operative treatment of non-cavitated
proximal caries. The most commonly used tools for early diagnosis of proximal caries are
radiography (in almost half of the cases it is bitewing radiography) and visual-tactile
examination, and 65% of respondents also perform operative treatment of enamel proximal

caries.

2. Interesting are the results from the comparative in vitro study on the diagnostic accuracy of
several methods for detection of initial non-cavitated proximal caries — visual-tactile, bitewing
radiography and laser-fluorescent (DIAGNOdent pen) against the histological as a gold
standard. From the statistical analysis of the sensitivity, specificity and overall accuracy of the
studied methods at different diagnostic thresholds, it is clear that the visual method has the
lowest sensitivity for diagnosing early proximal caries. Bitewing radiography shows a

sensitivity of 54 to 67%. The laser-fluorescent diagnostics with the specially designed tip for



proximal surfaces of the DIAGNOdent pen (from 88 to 91%) is distinguished by the highest

diagnostic accuracy.

3. The study of the penetration depth of the infiltrant into the treated subsurface caries lesions
is of exceptional contribution to clarify the mechanism of the "caries infiltration" method. An
objective selective visualization of the materials and the remaining porous structure was
obtained with laser confocal microscopy with different fluorescent dyes with clearly
distinguishable excitation and emission wavelengths. In caries lesions with the same depth, the
infiltrant shows significantly higher values of depth and percentage of penetration compared to

a dental adhesive.

4. It is very important for everyday clinical practice to suggest reliable methods for early
diagnosis of initial proximal caries based on scientific evidence. After a comparative clinical
study of the diagnostic accuracy of the transillumination method with near infrared light using
the DIAGNOcam device over bitewing radiography, the advantage of DIAGNOcam is
established, which confirms the results of other authors from similar studies. In our country, a
study by Marinova-Takorova et al., validating dentinal lesions by their in vivo excavation,
confirms the high level of agreement between transillumination and radiography in the
diagnosis of dentinal caries. Transillumination with near infrared light is a promising screening
method in the everyday clinical practice for early detection of proximal caries, but for an
accurate determination of the lesion depth relative to the dental pulp, additional administration
of a bitewing radiography is required. The combination of the two methods will result in a more

accurate diagnosis.

5. In the fifth task the doctoral student clinically monitors the effect of two methods for non-
operative treatment of initial proximal caries — caries infiltration with ICON Proximal (DMG)
and remineralization with Clean Pro White Varnish (3M) compared to the control group with
no treatment. The positive effect of the caries infiltration for arresting initial proximal lesions
is in line with other studies conducted on young patients and children, such as Kabakchieva et
al., who compare the results of infiltration of proximal caries lesions on permanent teeth in
children with medium and high caries risk and report that the method is effective for arresting
caries in patients with different caries risk. Regardless of the different methods of these studies,
all the results clearly prove that caries infiltration is a significantly more effective method for
the treatment of initial proximal non-cavitated lesions. The use of an individual Tcon X-Ray

Holder (DMG) to monitor infiltrated lesions ensures the same reproducible position of the tooth



and the lesion on each subsequent bitewing radiography. There are indications for the
application of the "caries infiltration" method in case of diagnosed proximal caries in a
radiographic stage E1, E2, D1. Treatment of initial proximal caries lesions by infiltration shows
best results after 1 and 2 years, with the lowest (minimum) percentage of progressed lesions,
followed by remineralization treatment, and the untreated control group showed the highest
percentage of progressed caries lesions. The proven positive effect of caries infiltration gives
Dr. Todorova a reason to propose dentists specific recommendations regarding the early

diagnosis, treatment and monitoring of initial non-cavitated proximal caries.

7. Contributions and significance of the development for science and practice

The dissertation, presented for a review, explores new possibilities for early diagnosis and non-
operative treatment of non-cavitated proximal caries lesions. The success of any treatment
depends on the correct diagnosis, and errors in the diagnosis affect the choice of a treatment
method. There arises the logical question — why is operative treatment undertaken in case of
non-cavitated proximal lesions? The answer to this question, according to Dr. Todorova's
research, lies in the limited possibilities of conventional methods for early diagnosis. From the
comparative study on the sensitivity of different diagnostic methods, the doctoral student
concludes that accurate and precise diagnosis of initial non-cavitated proximal lesions can be
achieved by using fluorescence with the DIAGNOdent device with the tip for proximal
detection and bitewing radiography with an individual x-ray holder. The use of "caries
infiltration" with a low-viscous resin in the body of the lesion is an innovative method for a
non-operative treatment of initial non-cavitated proximal caries, which has been tested by Dr.
Todorova and its effectiveness established. After cleaning the dental plaque and isolation with
a rubber dam, the teeth are separated and the affected proximal surface is etched with 15% HCI
(Icon Etch). After 2 minutes, rinsing with water for 30 seconds and drying follow. Then is the
application of Icon Dry (99% ethanol) for 30 seconds and drying. After this pre-treatment of
the enamel surface, the Icon Infiltrant (TEGDMA) is applied for 3 minutes, the excess is
removed and photopolymerized for 40 seconds. Re-application of Icon Infiltrant is for 1 minute
and again photopolymerization for 40 seconds. Finally, the treated surface is polished. Modern
and adequate methods have been used to monitor the effect of infiltration, as the penetration
depth of the infiltrant and as a clinical result after 1 and 2 years. From a clinical point of view,

the further condition of the infiltrated subsurface carious lesion is of interest, especially in



dentin. Is the progression of the caries process in depth finally arrested? Answers to these

questions are likely to be found in the future clinical studies of the doctoral student.

I believe that the dissertation of Dr. Veselina Todorova on "Possibilities for early diagnosis and
non-operative treatment of non-cavitated proximal caries (survey, laboratory and clinical
studies)” with a scientific supervisor Prof. Dr. Ivan Filipov, PhD has the following MAIN
CONTRIBUTIONS:

Contributions of original character:

1. The means for early diagnosis and treatment of initial proximal caries were systematized in

an author's own classification.

2. The opinion of dentists from Plovdiv region regarding the diagnosis and treatment of initial

proximal caries was studied for the first time.

3. The possibilities of visual-tactile examination, bitewing radiography and laser fluorescence
for early diagnosis of proximal caries at different degrees of demineralization — initial,

developed and advanced were comparatively studied for the first time.

4. For the first time in Bulgaria a laser confocal microscope was used to visualize the infiltrant

and the adhesive penetrating into the caries lesions.

5. For the first time a controlled comparative clinical study of the effectiveness of caries
infiltration, remineralization and lack of treatment for arresting non-cavitated proximal caries

lesions after 1 and 2 years was performed.
Confirmatory contributions

1. The deeper penetration of the infiltrant compared to the adhesive was confirmed in non-

cavitated caries lesions.

2. The high level of agreement in the diagnosis of initial proximal caries lesions with

transillumination with near infrared light and digital bitewing radiography was confirmed.



3. On the basis of all the results obtained from the conducted studies, clinical recommendations
to the dentists regarding the early diagnosis, treatment and monitoring of the initial non-

cavitated proximal caries lesions were derived.

8. Evaluation of the dissertation publications

The doctoral student Dr. Veselina Todorova has 4 full-text publications related to the
dissertation (2 of them in referenced and indexed in world-famous databases with scientific

information) and 3 scientific communications on international and national scientific forums.

9. Personal participation of the doctoral student

I highly appreciate the personal participation of the doctoral student in the realization of this

dissertation.

The research in the dissertation is funded by the Medical University — Plovdiv within the Intra-
university project: "Doctoral and postdoctoral projects", DPDP No-08/2018 on "Possibilities for
early diagnosis and micro-invasive treatment of initial non-cavitated proximal caries lesions",

03. 09.2018 — 03.09.2019.

10. Abstract

The abstract is very well structured in 53 pages and illustrated with 74 figures and 15 tables
according to the requirements for development and defense of a dissertation for the award of
ESD "Doctor". In terms of content and quality, it best reflects the main results achieved in the

dissertation.

11. Critical remarks and recommendations

All critical remarks and recommendations made by me during the preliminary discussion of the
dissertation have been taken into consideration and the final format of the dissertation is in

accordance with them. I recommend Dr. Todorova to continue monitoring patients who have



received non-operative treatment of initial proximal caries lesions and to publish the clinical

results.

12. Personal impressions

Dr. Veselina Todorova is a very intelligent and responsible young assistant professor at our
department, performing her professional duties with a great diligence. Knowing her since her
student years, [ am convinced that she will continue her research work with the same enthusiasm

and interest.

13. Recommendations for future use of dissertation contributions and results

The results achieved in this dissertation can be used in the postgraduate education of dentists.

CONCLUSION

The dissertation work of the doctoral student of independent preparation Dr. Veselina Todorova
on the topic: '"Possibilities for early diagnosis and non-operative treatment of non-
cavitated proximal caries (survey, laboratory and clinical studies)" with a scientific
supervisor Prof. Dr. Ivan Filipov, PhD contains scientific and applied results, which
represent an original contribution in science and meet all the requirements of the Law of
the Development of the Academic Staff in the Republic of Bulgaria (LDASRB), the
Regulations for its implementation and the Regulations of the Medical University — Plovdiv.
The presented materials and dissertation results fully comply with the specific requirements of

MU - Plovdiv for awarding the educational and scientific degree "Doctor".

The dissertation shows that the doctoral student Dr. Veselina Ivanova Todorova has an in-
depth theoretical knowledge and professional skills in the scientific specialty "Therapeutic

dental medicine", demonstrating qualities and skills for independent research.

Due to the above, I confidently give my positive assessment of the research presented by the

above reviewed dissertation, abstract, results and contributions, and I propose to the esteemed



scientific jury to award the educational and scientific degree "Doctor" to Dr. Veselina

Ivanova Todorova in a doctoral program in Therapeutic dental medicine.

January 10, 2021. Reviewer: ..... Lb(A U ~k ..........

Plovdiv / Prof. Dr. Snezhana Tzanova, PhD /



