Abstract


The Thesis of Habilitation presents in the first section the scientific achievements of the candidate, grouped as follows: (1) The anatomy and embryology of the skeletal system of the head and neck. Studies were performed in order to investigate the development and morphology of (a) maxilla, (b) mandible, (c) pterygopalatine fossa, (d) styloid process, as well as patterns of angiogenesis and stromal immune phenotype of mandibular mucosa. The methods used in these studies were cone beam computed tomography, immunohistochemistry and transmission electron microscopy. Statistical analyses were performed using StataIC 11 (StataCorp. 2009. Stata: Release 11. Statistical Software. College Station, TX, USA).  Persistence in 2 adult cases of aberrant canals at the fusion site of the fetal premaxilla and maxilla are reported as rare cases of clefting. Estimates and predictions of the relationships between maxillary sinus and neighbouring teeth are detailed with aids of two publications. Quantitave and qualitative analyses of the mandible bring new information with respect to clinician’s preoperatory assessment needs. Regarding maintenance and healing of oral mandibular mucosa, these are supported by extensive processes of angiogenesis, guided by endothelial tip cells which, in turn, are influenced by the circulating fibrocytes that populate the stromal compartment both in normal and reparatory states. The pterygopalatine fossa, viewed as an intersinus space, is described as related to variable pneumatization patterns, important from anatomic and preoperatory points of view. An important concept of morphological diversity of the styloid process of the temporal bone is established by a new developed classification. (2) Researches on dental and periodontal biology: (a) dental and periodontal biology of fetal tooth germs; (b) root canal morphology and dental pulp biology of human adult incisors studies; (c) microbiology of endo-periodontal lesions; (d) relationship between alveolar bone loss in chronic periodontitis and oxidative stress; (e) novel method for expansion of oral keratinocyte stem-like cells. The methods of investigation used were: immunohistochemistry, tooth-clearing technique, clinical examinations, periapical radiographs, microbiological samplings, qualitative and semiquantitative evaluation of bacteria performed by molecular genetic assay based on multiplex amplification with biotinylated primers and reverse hybridization, cell cultures, microscopy, assessment of salivary biomarkers. The dental pulp studies focused on stromal signaling, a possible cause of persisting pain, suggesting that CD117/c-kit progenitor cells of the prenatal tooth germ tissues might be involved in intercellular signaling. In human adult, the c-kit-positive dental pulp stromal networks contacted pulp nerves and were comparable to interstitial Cajal cells. Assessment of the endo-periodontal lesions’ microbiology showed that several periodontal pathogens recorded the highest prevalences in both endodontic and periodontal samples. Important biomarkers of oxidative stress and alveolar bone resorption were detected in saliva. Moreover, a functional relationship could be established between these salivary markers. A unique method for coating surfaces with specific biomaterials, for successful proliferation of oral keratinocyte stem cells, has been developed. (3) Interdisciplinary researches in dental medicine: ex vivo studies on the morphology of endodontically treated teeth. Evaluating the morphology of the root canal in its apical third together with the capacity of the Thermafil System to reproduce the entire morphology of the root canal, led to a satisfactory replicated complex morphology of the apical third of the root canal. Polarised light microscopy and the 3D reconstruction offered a discriminative vision of morphological details as lateral canals, recesses, the gutta-percha and debris. In order to evaluate the morphology of the apical third of the root canal and the effectiveness of rotary instrumentation for the removal of lateral condensed gutta-percha during endodontic retreatment, it has been concluded that the morphology of the prepared canals allowed root fillings performed with gutta-percha and AH Plus sealer, that were efficiently removed by using rotary instruments. When comparing the apical sealing capacity of three types of gutta-percha master cones of the same apical size and different tapers following root canal preparation with nickel–titanium ProTaper Universal rotary instruments and microstructural replication with System B and Obtura III, all types of cones provided a good sealing capacity in the last apical millimeter of the root canal, with good guttapercha–sealer ratio and few / no voids. With regards to the density of root canal fillings, comparison of four methods of the gutta-percha root canal filling performed by warm vertical condensation with the conventional method of cold lateral condensation of the gutta-percha showed that the highest density of the root canal fillings is recorded by thermal compaction. 

The second section consists of future perspectives on the evolution and development of professional, scientific, and academic career of the candidate. The candidate is the only East-European committee member of the British Association of Basic Science Teachers in Dentistry (http://www.abstd.org/); thus, the constant contact with EU Professors is welcome to update and improve the academic skills of the applicant. 

The research activity of the candidate can be documented at http://www.researcherid.com/rid/C-5732-2012. Scientific research activities will be carried out in molecular biology, dentistry, oral microbiology, and embryology. The approached interdisciplinarity gives the candidate opportunities to develop new clinical and scientific skills. Future research activities will continue the previous studies, and will be mainly focused on several directions: ultrastructural and immunohistochemical studies on different cell populations in dental and periodontal tissues; investigations of interactions between nanoparticles and oral stem cells; analysis of microbiological profiles in endodontic and periodontal infections; interdisciplinary studies in dental medicine. 
