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Parathyroid disorders are the third most common endocrine disorders after diabetes and hyperthyroidism, a disease treatable by surgical methods. In recent years, due to the fact that the diagnosis is based on increased plasma levels of parathyroid hormone and calcium, without a clinical presentation being developed, complications related to kidney, skeletal, and gastrointestinal, neuropsychological and cardiovascular symptoms are avoided. Thus, in screening of patients (predominantly women over 50 years of age) the incidence of biochemically proven hyperparathyroidism ( HPT) reaches 2%, and the decision for their further treatment depends on the additional (visualization) methods. 
Recently developed nuclear medicine methods provide opportunities in this respect, which are valuable both for proving the cause of detected hyperthyroidism and for planning and refining the volume of surgical interventions with a view to minimized surgical procedure or recurrence detection. In secondary hyperparathyroidism, often with severe comorbidity, this is of even greater interest.
The subject of the dissertation is topical and valuable to clinicians in terms of non-invasive techniques for ablation of parathyroid adenomas, and to the surgeons- especially in case of suspicion of ectopia, persistence or recurrence. In this aspect, the multidisciplinary diagnostic approach, which includes, in addition to routine clinical, laboratory and ultrasound tests methods that are capable of visualizing ectopic parathyroid adenomas, and applicable in the conditions of post-operative changes (after thyroid or parathyroid gland surgery), as well as in the presence of multiple nodular changes in/near the thyroid parenchyma. 

Dr Botushanova’s dissertation titled: “Nuclear Medicine Methods for Evaluation of Abnormal Parathyroid Glands in Patients with Primary and Secondary Hyperparathyroidism" consists of 117 pages and is structured as follows: 35 pages of literature review, 3 pages of aim and resulting 8 objectives, 7 pages of material and methods, 49 pages of results and discussions, 4 pages of contributions and bibliography of literature sources.  
The literature review covers 104 sources, 4 of which from Bulgarian authors. It outlines clinical, physiological and pathophysiological data, and studies the nuclear medical methods, including the evolution that has recently occurred in the visualization and individualized therapeutic approach to parathyroid disorders.  
The lack of comparative assessment of known nuclear medicine techniques and summarized data on that issue in Bulgaria, as well as the lack of established protocols in the standard of nuclear medicine are noted. The advantages of the nuclear tomography SPECT technique with improved resolution for small structures are outlined. The aim and the objectives set in the dissertation derive naturally from the presented data, namely: to determine the diagnostic nuclear and medical capabilities for visualization of hyperfunctioning parathyroid glands, and hence, to determine the advantages and disadvantages of known methods, to specify the role and place of SPECT technique, to assess the advantages of the combined techniques and to draw up examination protocols.
A total of 94 patients with proven biochemical hyperparathyroidism were studied, 78 of whom with primary  (PHPT) and 16 with secondary hyperparathyroidism, with ¼ of the cases being with concomitant thyroid disease. 42 patients were tested with tetrofosmin (10 with secondary hyperparathyroidism SHPT) and 52 patients were tested with sestamibi (6 with SHPT).  Two types of techniques (dual-phase and subtraction technique) with both types of radiopharmaceuticals (sestamibi and tetrofosmin, technetium-labeled) are studied and changes in the examination protocols improving the diagnostic value are proposed. The dissertation is illustrated with 33 figures (and 4 tables) with high quality screenings which conclusively show the diagnostic value of the presented methods. 


The dissertation summarizes for the first time in Bulgaria, the SPECT data from the conducted examinations of a large number of patients with hyperparathyroidism. The sensitivity and specificity of the application of the two radiopharmaceuticals are determined using operational verification or comparison with other imaging techniques: ultrasound and computed tomography.  The advantages of early SPECT registration in tetrofosmine examinations compared with late tomography registration are demonstrated.  An increased sensitivity is achieved with 22% of the diagnostics with that radiopharmaceutical and 40% with sestamibi examinations with the use of SPECT tomography.  A sensitivity increased by 17% is achieved when combined with subtraction technique while shortening the time of the procedure. The dissertation outlines the clinical preliminary indications for the application of that technique, which is preferred for operated thyroid glands and for the diagnostics of intrathyroid adenomas. 
The positive findings are correlated to the biochemical parameters and the echographic volumes. Variation analysis shows significantly higher parathyroid hormone values in the groups with visualization than those in the groups without visualization of hyperfunctioning parathyroid glands. This may be useful to the guiding clinicians and to persons using nuclear medicine methods as a guide to possible limitations in diagnostics. As a recommendation, I would like to note the need to increase the number of studied patients in some subgroups- table 2 and 3, to obtain statistically significant results /subgroup of men both with PHPT and SHPT/.  The clarifications for the conditions of possible false positive and false negative findings can be included in the indications (parathyroid hormone level) or in the requirements for the preparation of patients (limitation of the intake of Vitamin D and calcium blockers).

 For the first time in Bulgaria the algorithms for carrying out the examinations have been developed. 


The discussion of the results and the conclusions made represent the doctoral student as an experienced professional, not only in the field of nuclear medicine, but also with extensive knowledge in clinical endocrinology. 
 The main contributions of the dissertation are:
For the first time in Bulgaria, a complete study was carried out on the application of nuclear-imaging techniques - planar and SPECT techniques, in patients with hyperparathyroidism.

The advantages and disadvantages of the two available radiopharmaceuticals and the proposed techniques are compared, and the circumstances in which they should be preferred are discussed. 
The visualization of the hyperfunctioning glands is compared with the calcium phosphorus exchange rates and the adenoma size, establishing values and standard deviations of parathyroid hormone level, and the volumes at which it may be possible to perform a successful visualization. 
The findings were operationally verified and a high percentage /70%/ was found matching, analyzing the effect on the scope of the surgical intervention. 
In connection with the presented dissertation there are 4 real publications, one of which in Folia Medica journal, three in our journals, a summary published in EJNMMI - a high impact factor journal and 2 contributions to national scientific forums.

In conclusion: Dr Botushanova’s dissertation titled: "Nuclear Medicine Methods for Evaluation of Abnormal Parathyroid Glands in Patients with Primary and Secondary Hyperparathyroidism" which for the first time in Bulgaria presents a summarized study on that issue, has important methodical contributions, complementing the spectrum of application of modern nuclear medical imaging methods.  Considering the above, I believe that the proposed dissertation has the qualities required  to award Dr Albena Botushanova with the academic and scientific degree “Doctor”.
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