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SUMMARY 

 

Head and neck squamous cell carcinoma (HNSCC) with a positive status of high-risk 

human papillomavirus (HR-HPV) constitutes a clinically distinct disease entity than the HPV 

independent disease. Patients differ depending on the prognosis and patterns of proposed 

therapy. HPV-dependent neoplastic lesions, especially in the region of the central throat, are 

characterized by distinct biological features and the pathomechanism of formation. A quick 

and reliable diagnosis of patients with neoplastic lesions for HR-HPV infection would allow 

optimizing their treatment. Currently used methods of treatment are long-lasting, costly and 

insufficiently effective. 

The main aim of the study is to search for significant differences in the Raman spectra 

of the biological samples, confirming the presence of HR-HPV. For this purpose, 

a multivariate analysis of spectroscopic data of tissues taken from patients with HPV 

squamous cell carcinoma, dependent on HPV negative control, was used. The research groups 

were defined on the basis of performed histopathological diagnostics and molecular biology 

tests confirming the biological activity of the virus and the presence of the HR-HPV form 

with the diagnosis of a particular subtype. In the present doctoral thesis, while analyzing the 

diversity of the groups studied in the field of DNA, the Density Functional Theory (DFT) 

molecular modeling was used to evaluate the changes in the methylation of a DNA fragment. 

In addition, standard histochemical techniques for assessing the amount of DNA were used to 

confirm observations of the differences visualized by spectroscopy. 

As a result of the performed research, an effective, automatic Raman microspectroscopy 

data analysis system was developed, to identify the presence of HR-HPV in the tumor, which 

is an important cause of HNSCC formation, determines the treatment regimens and is an 

important prognostic factor of this disease. 
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