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Tsvetanka Petleshkova is an assistant professor in the Anatomy Section of the Department of
Anatomy, Histology and Embryology at the Medical University (MU) of Plovdiv. In 2021 she
was enrolled as a PhD student of a self-based training under the doctoral program "Anatomy,
Histology and Cytology" at the same department by order No. P-456/01.04.2021 of the rector
of the university. After completing the mandatory training program and successfully passing
exams from the doctoral curriculum within the individual PhD program and having received
67 credits, she was expelled by decision of the Faculty Council of the F aculty of Medicine
(protocol No. 10/05.12.2022) and order No. P-3284/14.12.2022 of the Rector of the MU in
Plovdiv with the right of its public defense before a scientific jury.

The thesis of Tsvetanka Petleshkova is written on 141 standard pages, divided into
sections as follows: Title page, Contents — 1 page, Introduction — 1 page, Literature review —
23 pages, Aim and objectives — 1 page, Material and methods — 23 pages, Results and
discussion—73 pages, Conclusions — 2 pages, Contributions — 1 page, Reference list— 15 pages
including 188 references, 9 in Cyrillic and 179 in the Latin alphabet, Conference contributions
and related publications on the topic — 2 pages. The work is illustrated with 42 tables and 49
figures, including diagrams depicting the basic mathematical algorithms for constructing the
three-dimensional images used in the present study which are hard to understand for a
layperson, photographs of the obtained face images, and graphs of the newly acquired data.

The topic of the dissertation is adequately chosen. It is dedicated to an actual problem
of physical anthropology, in particular to the determination of the facial morphology of the
modern young Bulgarian population and its comparison with the feathres of the human face in
other ethnic groups and populations. With this research, Petleshkova has set an ambitious
general task of laying the foundations for creating a database for the anthropometric

characterization of the face of young Bulgarians for the purposes of clinical and forensic



practice. Specifically, the author has performed three-dimensional laser scanning of various
facial regions and made a detailed metrical description and categorization of the human face
with an emphasis on gender, ethnic, and racial differences in facial morphology.

The introduction is short and in a concise manner introduces the reader to the subject
of the dissertation, directing him to the morphological traits of the human face, the main
research methods for its anthropological characterization and the practical application of
cephalometric data in anthropology and medicine.

The chronological literature review provides comprehensive information on the main
methods of cephalometric research, including conventional direct cephalometry and digital
measurements of three-dimensional (3D) facial scans. A critical assessment of the accuracy
and precision of the two methods and a comparative analysis of the facial measurement data
obtained with them was made. The practical significance of three-dimensional facial soft tissue
analysis for physical anthropology and facial identification in forensic anthropology is
emphasized, the potential applications of 3D laser facial scan data in plastic-reconstructive,
aesthetic, and maxillofacial surgery are described, as well as the existing possibility of using
3D models of the human facial morphology in orthodontic practice and for the diagnosis of
various genetic syndromes. Analysis of the available data in the extant literature summarized
in one paragraph at the end of the literature review has allowed the PhD student to construct an
adequate working hypothesis of conducting research and to formulate realistic research aims
and objectives.

The research aim and objectives for its realization are specific, correctly set and, as it
will be understood from the subsequent exposition, they are actually feasible with the methods
used in the study.

The Material and Methods section is comprehensive and well written. The total number
(95 individuals, incl. 46 men and 49 women aged between 21 and 30 years) of subjects was fully
sufficient for the purposes of the present study. The criteria for their inclusion in the study have
been specified, and those for exclusion from it have been defined. There is the necessary
informed consent of the participants in the study, and the design of the study was approved by
the Commission of Scientific Ethics at the MU of Plovdiv. The 3D scanning technology, the
device with which it is performed and the method of storage and analysis of the obtained digital
images are described in detail. The cephalometric landmarks used in the study and their
coordinates were defined, the measured quantitative parameters in the orofacial region such as
linear and angular dimensions, area and volumes are specified. The tools, formulas and

specialized mathematical software used to calculate the above parameters are mentioned.
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Overview tables present the distribution of the examined parameters and facial indices by gender
according to different categories. Statistical methods for (parametric and non-parametric)
analysis of the obtained data are described in detail.

The description of the results is given in separate subsections according to the
experimental tasks. Reasonably, this section of the dissertation covers more than half of the
entire text. In the course of the study, three-dimensional models of the facial surface of the
scanned individuals were created, from which data were taken on basic cephalometric
indicators, i.e. linear distances of the face, nose, mouth and lips, orbit and orbital fissure.
Statistically significant differences were found in almost all linear (but not angular)
measurements of the nose, except for its length. These sizes are proven to be larger in men,
which is a sign of sexual dimorphism in the 3D facial morphology of the Bulgarian population.
Comparison with other examined populations shows similar sex differences in these indicators.
Similar correlations were found in the oral fissure and lips. They involve some linear distances
such as height of the transition zone (vermillion border) of the lips, width of the palpebral
fissure, width of the philtrum, but not their surface. Along with the previously known
differences in facial morphology in the mouth and nose regions, the present study describes
statistically significant differences in the size of some orbital structures (palpebral fissure,
interorbital diameter, orbital height) of ethnic Bulgarians and the other compared populations,
i.e. Italians, Chinese and Sudanese. Based on this, a general conclusion is drawn about the
typical ethnic and racial traits and distinctive facial features in different populations. In order
to better understand the significance of these findings, immediately after their description, an
attempt to critically discuss them is made. A thorough comparative analysis of the obtained
data with an explanation of logical reasoning for the anthropological differences found in the
examined populations would increase the scientific value and significance of this work.

The study of the established morphological features of the facial morphology also
extends to the categorization of the examined individuals according to the established signs.
Statistically significant sex differences were found in individual categories regarding the
morphological face height, the physiognomic upper and lower facial heights, its zygomatic
width, and also in the percentage distribution by category of the interocular breadth, as well as
the nose width and height. The obtained values were compared with the data from a recent
large-scale national study on similar age groups of the Bulgarian population, conducted in 2006
by Yordanov and co-workers from the Institute of Experimental Morphology, Pathology and
Anthropology with Museum to the Bulgarian Academy of Sciences. This, and another similar

study performed on students from the MU of Plovdiv during the same period, were carried out
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using the classical method of direct anthropometry. A comparative analysis of the author
measurements of the orbit and orbital fissures obtained in this study with the results of similar
studies on other populations was also performed. Valuable conclusions have been drawn about
the sex differences reported in these studies, but a plausible explanation of their genesis should
be offered to the prospective readers. Moreover, to validate the digital measurements in the
present study, the facial features of the examined individuals in the cohort should also be
measured by classical direct cephalometry and the results obtained with the two methods
should be compared as done in a recent study (Gasparovié et al.: Sensors (Basel) 23(5), 2023,
2412). 1t is likely that this, and the other above-mentioned arguments for improving the quality
of research, will be subsequently analyzed to serve as promising research directions for future
work on the topic.

Analyzing the results obtained, Petleshkova has drawn the main conclusions from the
study. They are written concisely and accurately reflect the author's findings, their
interpretation and the conclusions drawn from the new data obtained in this study. In general,
I agree without further remarks with their wording and scientific value. The main
contributions of the author are presented in a separate section. They are divided into original
and confirmatory contributions, and could be summarized as follows:

1. The present study is the first anthropological study of the facial morphology in young
Bulgarians by means of three-dimensional laser scanning.

2. On the created 3D models of the facial scans, basic cephalometric indicators are
calculated, thus allowing a complete facial characterization of the examined
individuals.

3. A categorization of the examined individuals is carried out according to the established
facial indicators.

4. Statistically reliable data on available differences in the facial indices between the two
sexes have been presented and a clear sexual dimorphism in the facial morphology of
young Bulgarians has been confirmed.

5. The information obtained by 3D laser scanning on the linear dimensions and facial
proportions of the Bulgarian population supports the available data from classic direct
cephalometry.

The results of this study will contribute to the detailed anthropological characterization
of the human face and would have a real practical application in clinical medicine and forensic
anthropology. The generated 3D face images could be used to validate the digital morphometry
and characteristic facial features of young Bulgarians. In this way, the newly obtained data
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could serve as a first step in creating a future database of the facial morphology of the young
Bulgarian population.

There is no doubt that the current thesis is a personal work of Tsvetanka Petleshkova.
An undisputable proof for this assumption are her scientific publications and communications
on the topic of the dissertation, since in all of them she is the first co-author. From the attached
separation protocols, the leading contribution of the PhD student to their creation is visible.
The results of the research are published in three articles, two of which are published in a peer-
reviewed morphological journal. The reviewer is not aware of citations of these publications
in the works of other authors and/or in other sources of bibliographic information. In this
regard, I would like to urge the author and her supervisors to try to publish the present results
in international journals with impact factor and/or impact rank, and summarize them in a
monograph or scientific book based on this work. Related to the thesis topic, a list with two
communications in national scientific events with international participation and one poster
presentation in an event abroad is also provided.

The dissertation is written in a concise way, the writing style is clear with the specific
terminology. Only single spelling and/or stylistic errors are noticed throughout the text. The
draft of the thesis abstract is prepared according to the requirements. It adequately and
sufficiently reflects the current state of the problem, the purpose of the study, the methods used
for its implementation, the results obtained, their analytical description and interpretation of
their own data, as well as the author's conclusions and contributions.

In conclusion, I found the dissertation of Tsvetanka Petleshkova for a timely and useful
new study, with a specific contribution to creating a modern database of the facial morphology
of the young Bulgarian population, with a detailed description of their gender characteristics,
compared with the results of similar studies on our and other populations, as well as with a
potential practical application of the data obtained in forensic anthropology and clinical
medicine. Undoubtedly, a significant contribution to its successful implementation has the
competent supervision of her two supervisors — Prof. Dr. Stefan Sivkov, a morphologist with
scientific expertise in anthropology and Dr. Pavel Timonov, an Associate Professor of Forensic
Medicine. I did not find any methodological shortcomings or factual drawbacks of the study,
and most of the critical remarks and recommendations for improving the quality of the
dissertation work, given by me in the preliminary statement, were taken into account by the
PhD student in its final version. The present work meets the legal requirements for obtaining
the scientific and educational degree according to the The Law on the Development of Academic

Staff in the Republic of Bulgaria, the regulations on its implementation and the rules, criteria and
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indicators for its award in the Regulations to the development of the academic staff at the MU
of Plovdiv. All of the above-mentioned reasons convince me as a reviewer to express a positive
opinion for the thesis and as a member of the Scientific Jury of the procedure to support with
a positive vote the award of the educational and scientific degree "Doctor of Philosophy (PhD)"
in the area of higher education 7. Healthcare and sports, professional field 7.1. Medicine, and
in the scientific specialty "Anatomy, Histology and Cytology" to Tsvetanka Dimitrova
Petleshkova.
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