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To The Chairman of Scientific Jury 

Designated by Order №735/27.11 2020  

By the Executive Director of Acibadem 
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REVIEW 

 
By Prof. Borislav Georgiev Georgiev 

Head of the Cardiology Clinic at the National Heart Hospital 

Member of the Jury for awarding the scientific and educational degree "PhD", designated by 

order №735/27.11 2020 by the Executive Director of Acibadem City Clinic Tokuda Hospital 

EAD 

 

Regarding: PhD thesis of Dr. Valeri Liubenov Gelev, PhD student on a self-study basis, Cardiology 

clinic, Acibadem City Clinic Tokuda Hospital EAD, 

 

Topic of the PhD thesis: 

Retrograde access in recanalization of chronic coronary artery occlusions 

Scientific tutors: prof. Milena Staneva, MD PhD 

 

The documents presented by Dr. Valeri Liubenov Gelev – thesis, abstract, and additional 

documents are in accordance with the requirements of the regulation for acquisition educational and 

scientific degree “PhD” and rules of Acibadem City Clinic Tokuda Hospital EAD. I do not find any 

omission in the submitted documentation. 

 I declare that I have no conflict of interest with the candidate. 

All presented materials are precisely arranged and described. 

No evidence of plagiarism. 

 

Brief CV data of the applicant 

Dr. Valeri Liubenov Gelev graduated from high school in 1982 at the English Language 

School, Sofia. He completed his higher medical education in 1990 at the Medical University - Sofia. 

In 1995 he acquired the specialty of Internal Medicine, and in 2000 - Cardiology. In 2003 he received 

a certificate in invasive cardiology. He has been working successively in the Department of Invasive 

Cardiology at the National Heart Hospital, Head of the Department of Invasive Cardiology at the 

Institute “Pirogov”, and since 2013 he has been Deputy Head of Cardiology Clinic at Acibadem City 

Clinic Tokuda Hospital. In 2016 he completed a master's degree in health management at the Faculty 

of Health Sciences MU-Sofia. He attends a number of international courses in interventional 

cardiology. 

 

Significance of the topic 

The topic of the thesis is contemporary and relevant, when he started recruiting patients, it was 

also avant-garde of its time. 

The incidence of chronic totally occluded (CTO) coronary arteries varies from about 15 to 

30% in patients with ischemic heart disease, and can reach over 80% in those with preoperative 

coronary revascularization. There is strong evidence that recanalization of CTO leads to a significant 

reduction in angina symptoms and improvement in the quality of life of patients. Restoration of blood 

flow in the occluded vessel leads to a reduction in the ischemic load in the area of the occluded artery. 

There is much evidence that successful recanalization of the occluded vessel improves the prognosis 

of patients. The proportion of invasive treatment for this type of lesion remains very low, which is 

why these patients are most often treated with drugs or referred for surgery. With the introduction of 

retrograde access, the importance of many historical predictors of failure in the recanalization of the 

CTO has disappeared. 
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Successful revascularization of a chronically occluded coronary vessel improves not only the 

quality of life by reducing the symptoms of ischemia by eliminating or reducing anginal attacks, but 

also improving the functional capacity of patients and LV ejection fraction. Last but not least, it 

removes the need for surgical coronary revascularization and significantly reduces future adverse 

coronary events, possibly improving the prognosis of patients. 

Proper case selection, comprehensive preparation and building the right strategy are the basis 

of successful recanalization in chronic coronary occlusions. That is why it is usually not 

recommended to perform PCI for CTO at the same time when diagnosing them. 

 

Structure of the dissertation 

The scientific work of Dr Valeri Gelev is formed on 130 pages according to the requirements 

and contains an introduction, literature review, aim and objectives, materials and methods, analysis of 

results and discussion, conclusions and bibliography. The dissertation is illustrated with 26 tables and 

61 figures. Contributions are presented only in the Abstract, where a list of publications and scientific 

communications on the topic is attached. 

 

The introduction is on 2 pages. The literature review is presented in 40 pages and shows 

very good awareness of the author regarding CTO, expected benefits from their successful treatment, 

technical aspects of recanalization of CTO. The author shows good information on the topic of the 

dissertation. Based on the literature review, he draws conclusions: 

1. Modern interventional treatment of CTO has a large arsenal of specific materials and 

techniques that achieve successful recanalization in about 90%, even in very complex lesions. 

2. Although the technique of retrograde access has recently entered the practice of recanalizing 

CTO and expanding it, some unresolved problems with its application remain. 

 

SOLVED ISSUES 

1. Chronic coronary occlusions occur in about 15-30% of diagnostic coronary angiography 

performed in patients with ischemic heart disease. 

2. The successful recanalization of the CTO leads to: 

• Reducing the symptoms of patients and improving their quality of life. 

• Reduction in the volume of myocardial ischemia. 

• Improving the left ventricular function. 

• Successful recanalization of CTO is likely to improve the prognosis of patients. 

• Reducing the incidence of malignant ventricular arrhythmias. 

• Improved tolerance to future coronary events. 

3. Patients with this type of lesion remain insufficiently addressed, and only a small number of 

them attempt to recanalize the occlusion. The presence of CTO is one of the most common 

reasons for patients to be left on drug therapy or referred for surgical revascularization. 

4. For the successful treatment of CTO and the achievement of high procedural success, it is 

necessary to establish centers with a focus on recanalization of cornar occlusions, with a 

developed program and operators specializing in the treatment of this type of lesions. 

 

DISPUTED OR UNRESOLVED ISSUES 

1. There is evidence that the use of retrograde access is associated with increased procedure 

success. It remains unclear whether its routine use significantly increases the success in 

recanalization of chronic coronary occlusions. 

2. Antegrade access is known to be less effective in treating very complex occlusions. The 

question of whether the introduction of retrograde access allows the successful treatment of 

more complex lesions in everyday practice is not sufficiently clear. 

3. No definitive opinion has been established in which patients it is appropriate to plan the use 

of retrograde access. 
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4. Insufficient volume and statistically reliable data on how the procedural characteristics 

change after the introduction of retrograde access for the treatment of patients with CTO have 

not been established. 

5. There is evidence of a higher incidence of complications when using the retrograde 

approach for recanalization of CTO compared to the antegrade approach. It is not known to 

what extent the frequency of complications and their distribution by type changes after the 

routine introduction of the retrograde approach for the treatment of CTO. 

 

The bibliography is arranged alphabetically and contains 265 cited titles, of which 6 are in 

Cyrillic and 259 in Latin. 

 

Dr Valeri Gelev aims to analyze the use of different approaches in recanalization of CTO in 

terms of procedure success and complexity of treated lesions in order to offer an algorithm for 

indications and apply the retrograde approach in this type of intervention. 

To achieve this goal he sets the following tasks 

1. To analyze the initial characteristics of the studied patients and to define the groups. 

2. To assess the cardiovascular risk profile of patients for the development of CTO. 

3. Assess the complexity of chronic occlusions with a J-CTO score. 

4. To analyze the importance of the introduction of the retrograde approach for immediate 

procedural success and the complexity of the lesions in the recanalization of CTO. 

5. To make an analysis of the complications that occurred during the procedure and during the 

hospital stay. 

6. To develop and test an algorithm for the indications and application of the retrograde 

approach in the recanalization of chronic coronary occlusions. 

 

Methodical approach: The study included patients with chronic coronary occlusions who had 

been attempted to recanalize the vessel. The implemented interventions are with the participation of 

the author. 

Two groups of patients with CTO were analyzed. One group included 375 patients with PCI of 

occluded vessels using antegrade and retrograde access after the introduction of retrograde access in 

2010. The control group included 212 patients with PCI of CTO who used only antegrade access and 

included patients for two consecutive years prior to adopting retrograde access as a routine method for 

recanalizing CTO. In the first group he defines two subgroups: A1 - in which only antegrade access 

was used in the recanalization of the occlusion and A2 - group in which antegrade and retrograde 

access was used. The study design is an extremely detailed protocol for decision-making and 

preparation of a patient with CTO for interventional treatment. As a note, it is good to write generic, 

not trade names of medicines. 

Statistical analysis includes various analyzes that are in line with the aims of the study. 

 

Results: The obtained results of Dr. Valeri Gelev are diligently presented on 30 pages of the 

thesis. The results are well illustrated. They correspond to the set goals of the research. 

The discussion of the results is presented on 17 pages and analyzes the obtained data and 

compares, where possible, with other publications on the topic. 

Based on the obtained results and their analyzes, fig. 62 of the thesis is the most significant 

result of this large-scale research work - an Algorithm for recanalization of CTO has been prepared. 

 

Conclusions: Dr. Valeri Gelev offers 12 conclusions. They derive directly from the set tasks 

and from the conducted research. 

1. Analysis of baseline characteristics shows that patients in group A have a higher 

cardiovascular risk profile than in group B. The characteristics that determine the higher risk for this 

group are: 
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 The average age of the patients in group A is higher than that in group B 63.27 ± 10.33, 

compared to 60.24 ± 10.09, for group A and B, respectively. No significant difference 

in gender distribution was found between the two groups. The subgroup of group A 

with retrograde access (A1) is dominated by male patients. 

 Higher incidence of AH 97.3% for group A, compared to 73.6% for group B (p 

<0.001). 

 Significantly higher incidence of diabetes mellitus in the group with used retrograde 

access (group A) 37.1%, while 8.5% for the group with antegrade access (group B) (p 

<0.001). 

 A more advanced form of coronary atherosclerosis in group A, especially group B, 

which is expressed by the higher frequency of two-clone and three-clone patients in 

group A, compared with group B, as well as the higher frequency of previous 

revascularization in group A 67%, sleeping 39% for group B (p <0.001) 

2. With regard to concomitant diseases with a proven impact on survival, a significantly higher 

incidence of COPD (p = 0.006) was found in the group with retrograde access and a lower incidence 

of cerebrovascular disease (p <0.001). 

3. The most common is the localization of CTO in the RCA, as no significant difference in the 

distribution of occlusions in vascular areas between groups A and B is found. <0.001), which is in 

line with the fact that the most complex occlusions are located in the territory of the right coronary 

artery. 

4. When using one-factor binary logistic regression of epidemiological, clinical and anatomical 

characteristics, it is established that the presence of hypertension, non-insulin DM, ACS in the 

presentation and localization of chronic occlusion in the territory of LAD and LCx are predictors of 

failure. 

5. The complexity of the occlusions, assessed with J-CTO score, was significantly higher in 

group A, compared with group B - 1.72 against 0.86, respectively (p <0.001). The J-CTO score in the 

subgroup with retrograde access (A2) was 2.39, significantly higher than the subgroup with antegrade 

access (A2) (p <0.001). 

6. An analysis of the epidemiological, clinical and anatomical characteristics of occlusions shall 

establish the following predictors of failure: 

• The presence of hypertension, non-insulin DM, ACS in the clinical presentation of patients 

with CTO (established by using one-factor binary logistic regression). 

• Localization of chronic occlusion in the territory of LAD and LCx. 

• J–CTO score, appears as an independent predictor of failure in single-factor as well as multi-

factor logistic regression. 

• The factors forming the scoring system as predictors of failure in the group with antegrade 

access (group B) determine the length of the occlusion over 20 mm (OR 0.147 at 95% CI 0.059-

0.367; p <0.001), the presence of calcifications in the body of occlusion (OR 0.196 at 95% CI 0.083-

0.462; p <0.001), as well as the presence of an unfavorable proximal cap (OR 3.952 at 95% CI 

1.263-12.364; p <0.001). 

• For the group with antegrade and retrograde access (group A) predictors of failure are the 

presence of significant angulation (OR 0.269 at 95% CI 0.094-0.767; p = 0.014) and the presence of 

an unfavorable shape of the proximal occlusion cap - "blunt stump" (OR 2,797 at 95% CI 1,355-

5,771; p = 0.005). 

• Other anatomical factors outside the J-CTO score were analyzed, such as the presence of 

tandem occlusions with a frequency of 8.1%; the presence of a lateral branch in the area of the 

proximal cap with a frequency of 33.6%; atherosclerotic changes distal to the occlusion with a 

frequency of 84.5%. 

Of these, only the presence of severe atherosclerotic changes in the vessel distally was defined 

as an independent predictor of failure. 

7. The analysis of the procedural characteristics reveals significantly longer procedural times, X-

ray time, the amount of contrast used, as well as materials and consumables in the group with 
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retrograde access (group A), compared with the group with antegrade access (group B). A similar 

trend is observed in both subgroups of group A, as in the subgroup with retrograde access (subgroup 

A2) a significantly larger amount of resource was used, which corresponds to an increase in the 

complexity of the treated chronic occlusions. 

8. Despite the riskier clinical profile of patients, as well as significantly more complex 

anatomical features of occlusions, the procedural success in the group with retrograde access (group 

A) is significantly higher compared to the group with antegrade access (group B) - 86 % versus 

74.60%, respectively (p = 0.001). This high procedural success is comparable to the results of leading 

operator centers cited in the literature. 

• In the subgroup with retrograde access (A2) a higher procedural success was registered 

92.60%, compared to the subgroup with antegrade access (A1), without reaching statistical 

significance (p = 0.077). 

• The procedural success in the subgroup with antegrade access (A1) is higher compared to the 

group with antegrade access (group B), 84.30% vs. 74.60% (p = 0.001), with significantly greater 

complexity of lesions, the expression of which is the higher J-CTO score. The application of the 

retrograde method for recanalization of HCC leads to the evolution and improvement of the antegrade 

skills of the operators, by deepening their knowledge, as well as the development of cognitive skills. 

9. With increasing J-CTO score, a measure of the complexity of CTO, there is a decrease in 

success in the group with antegrade access, as the success rate in very complex lesions (J-CTO score 

≥3) is less than 70%. At the same time, retrograde access maintains high success in the treatment of 

occlusions of high and very high complexity, many of which would not be possible to treat only with 

the traditional antegrade method.  

10. The frequency of all complications is the same in both groups, as the subgroup with 

retrograde access has a significantly higher frequency than the subgroup with antegrade access. The 

registered complications have characteristics typical for the specifics of the retrograde access. 

Retrograde access does not appear to be an independent predictor of complications. 

11. In the analysis of major cardiovascular complications in the study, no deaths were 

registered in both groups - periprocedurally and within the hospital stay. Cerebrovascular 

complications were reported in only one patient in group B, six patients with perforation leading to 

tamponade, which was successfully treated with pericardiocentesis in five and in one with surgical 

evacuation. The frequency of all complications, including the major complications in the study is 

small, is comparable and ranks among the lowest of those cited in the literature. 

12. The accumulated data and experience allow the author to offer an algorithm for the 

indications and application of the retrograde approach in recanalization of CTO. At the heart of the 

proposed model of behavior is a detailed assessment of the anatomical features of chronic occlusion, 

based on the criteria set in the J-CTO scoring system, and added to them some additional clinical and 

anatomical features relevant to achieving of high procedural success. Retrograde access is discussed 

in complex lesions, in light of the expected benefits of successful recanalization, as well as the 

potential risks of the procedure. Of particular importance are the experience of the operator and the 

capabilities of the respective center for conducting complex interventions for recanalization of CTO. 

The conclusions could be grouped and shorter. 

 

The abstract is presented in Bulgarian and contains 66 pages and reflects what is written in the 

thesis. It is durable as required.  

 

 

Contributions: The contributions are reflected in the Abstract and are 12, divided into two 

groups - of scientific-theoretical and confirmatory nature (8) and of scientific-applied nature (4) and 

are important for clinical practice.  

 

 

 



6 

 

Contributions of scientific-theoretical and confirmatory nature 

1. This is one of the few studies of patients with CTO in Bulgaria and in the world, in which 

the results of the application of the retrograde method for recanalization of CTO among a large 

number of patients were analyzed, following the evolution of techniques over time. 

2. For the first time in Bulgaria the methodology of the retrograde approach for treatment of 

chronic coronary occlusions is presented in theoretical and scientifically applied plan. 

3. The study is the first of its kind in the country (and one of the few similar studies 

internationally) on its own series of patients, which analyzes the importance of introducing retrograde 

access to procedural outcomes in recanalization of chronic coronary occlusions within a team. . 

4. Epidemiological, clinical and anatomical characteristics are presented, which appear as 

predictors of failure in recanalization of chronic coronary occlusions. 

5. The application of one-factor and multi-factor logistic progression confirmed the predictive 

value of the J-CTO score, as a very strong predictor of success. 

6. The importance of other anatomical characteristics as predictors of failure is confirmed: 

 Localization of the occlusion in the system of LAD and LCx; 

 The presence of significant calcification in the occlusion; 

 The length of the occlusion; 

 Adverse shape of the proximal cap of the occlusion; 

 Localization of the occlusion in the vascular territory of LAD and LCx. 

7. Some clinical and anatomical features which have not yet been considered as such have 

been shown to be predictors of failure: 

 The presence of arterial hypertension; 

 Non-insulin dependent type of diabetes mellitus; 

 CTO in patients who present with the clinical picture of acute coronary syndrome; 

 Significant atherosclerotic involvement of the vessel distal to the occlusion. 

8. It has been proven that the retrograde approach in the treatment of CTO is highly effective 

and contributes to very high procedural success, even in occlusions of very high complexity, where 

the success rate with the classical antegrade approach is unacceptably low. 

 

 

Contributions of scientific and applied nature 

1. Procedures for recanalization of CTO, including the use of retrograde access, have a very 

low incidence of major complications. 

2. It has been established that retrograde access does not appear as a predictor of a higher 

frequency of complications. 

3. There are complications that are characteristic or associated mainly with retrograde access, 

related to complications of the donor vessel and collateral connections that need to be known and 

prevented. 

4. Based on the accumulated data and experience, an algorithm for the indications and the 

manner of application of the retrograde approach in recanalization of CTO has been developed and 

tested.  

 

 

Publications: In connection with the dissertation the author presents 3 full-text publications in 

journals and 4 participations in scientific forums. This fully satisfies the requirements, but it would be 

more important to publish in more prestigious journals in view of the high scientific qualities of the 

dissertation material.  

 

 

Conclusion: I appreciate the work of Dr. Valeri Gelev on the topic „Retrograde access in 

recanalization of chronic coronary artery occlusions“ as interesting in scientific terms and important 

for clinical practice I consider this dissertation meets the requirements for awarding the educational 
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and scientific degree "PhD" according to Academic Staff Development Act in the Republic of 

Bulgaria and the Rules for the Academic Staff Development at the Acibadem City Clinic Tokuda 

Hospital EAD. Based on the above merits of the dissertation of Dr. Valeri Gelev, I strongly 

recommend to the honorable members of the Scientific Jury to vote positively and to award Dr. Valeri 

Liubenov Gelev the educational and scientific degree "PhD".  

 

29.12.2020 

Sofia 

 
Prof. Borislav Georgiev Georgiev, MD, PhD 

 


