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1. Streszczenie w języku angielskim.
Baseline. 
Chronic pulmonary thromboembolic hypertension (CTEPH) is characterized by chronic thromboembolic changes that affect the pulmonary arterial bed to varying degrees, leading to deterioration of right ventricular function and premature death. Balloon pulmonary artery angioplasty (BPA) in patients with CTEPH is a rapidly developing form of therapy when they are not qualified for pulmonary endarterectomy (PEA). After initial reports and initial unsatisfactory results, the method has been refined in recent decades and has established itself in the treatment of patients with CTEPH. 
Objectives. 
The objectives of the presented doctoral dissertation included: 
1. assessment of the long-term clinical efficacy of balloon pulmonary angioplasty, performed in a reference center, 
2. assessment of the safety profile of balloon pulmonary angioplasty, performed with the use of endovascular imaging and a pressure catheter, 
3. demonstration of the usefulness and effectiveness of balloon pulmonary angioplasty enriched with additional techniques of endovascular assessment, in the treatment of difficult and complex cases. 
Methods and results. 
The first two objectives were achieved by evaluating 55 patients enrolled in the BPA program at the reference center. A total of 588 angioplasties were analyzed, performed in 226 sessions, with a very high percentage of intravascular ultrasound (IVUS) (94%, n = 213), optical coherence tomography (OCT) (8%, n = 19) and pressure catheter (69%, n = 158). In the study group, mean pulmonary pressure (mPAP) decreased significantly from 42 (22-66) to 26.5 mmHg (11-54) (p < 0.05), pulmonary vascular resistance (PVR) and natriuretic peptide concentration (NT - proBNP) decreased from 6.67 (1.66-14) to 3.295 Wood units (1.09-11.11) and from 1934 (60-16963) to 296 (21-9901) pg/ml (p < 0.05), respectively. An improvement was also shown in the World Health Organization's functional class from 2.85 ± 0.61 to 2.15 ± 0.62 and an increase in the distance of a 6-minute walk (6MWT) from 300 ± 131 to 367 ± 154 m (p < 0.05). There were no in-hospital deaths or deaths within 30 days of the procedure. Arterial injury occurred during nine sessions (n = 9/226, 4%), while only 0.9% (n = 2/226) was complicated by acute right ventricular failure, requiring extracorporeal membrane oxygenation or renal replacement therapy. In almost 90% of the sessions, no significant post-reperfusion pulmonary edema (RPE 0) was found. Grade 1 to 3 RPE occurred at 10.2%. 
The third objective of the dissertation was demonstrated in two subsequent papers, which are case reports of complicated patients with CTEPH subjected to BPA. 
The first of these descriptions demonstrated the clinical and hemodynamic efficacy of BPA-enriched in a patient with multiple, complicated (high-risk complications) thromboembolic lesions. Performing BPA in accordance with the protocol developed at the center, a reduction in mPAP was achieved from 44 mmHg to 18 mmHg, with a reduction in PVR from 9.3 to 2 Wood units. After 15 months from the last BPA session, the patient remained in WHO functional class I, without symptoms of right ventricle dysfunction, NT pro BNP decreased from 1383 to 144 pg/ml, and the distance in 6MWT increased to 550 meters. 
In last case report analyzing a patient with pulmonary hypertension and concomitant sarcoidosis, the thromboembolic component of pulmonary hypertension was confirmed using a multimodal approach and two effective BPA sessions were performed. Over a period of 12 months, mPAP was reduced from 54 to 27 mmHg and the WHO functional class improved from IV to II. 
Conclusions.
The presented papers, which make up this doctoral dissertation, demonstrate that the balloon pulmonary angioplasty program conducted at the reference center is a safe and effective option for the treatment of patients with chronic thromboembolic pulmonary hypertension, inoperable or at high risk of complications related to surgery. The multimodal approach to procedures, the use of additional imaging methods and a pressure catheter not only increases the level of safety, but also enables effective therapy in complex cases and with comorbidities. Conclusions resulting from the published works: 
1. Balloon angioplasty of the pulmonary arteries is an effective method of treating patients with chronic thromboembolic pulmonary hypertension. A significant reduction in the mean pressure in the pulmonary trunk translates into a reduction in the functional class of heart failure symptoms and improves the quality of life of patients with chronic thromboembolic pulmonary hypertension. The minimally invasive nature of the procedure allows it to be used not only in inoperable patients, but also in patients after pulmonary endarterectomy, with a suboptimal hemodynamic effect. Creating and following the protocol of the procedure in the reference center significantly increases its safety. 
2. In complicated and complex cases with unclear etiology of pulmonary hypertension, additional endovascular imaging allows confirmation of chronic thromboembolic pulmonary hypertension and qualification for surgical treatment with balloon angioplasty of the pulmonary arteries. 
3. Balloon pulmonary artery angioplasty procedures with the use of endovascular ultrasonography, optical coherence tomography and a pressure catheter not only allow to deepen the knowledge of chronic thromboembolic pulmonary hypertension, but also expand the possibilities and are the starting point for further development of interventional cardiology. The use of data obtained from additional surgical techniques, known from interventions in coronary arteries, allows for accurate planning of each session of balloon angioplasty of the pulmonary arteries, improves the comfort of the operator and, above all, patient safety.
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