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Relevance

Like any other transplantation technique stem cell transplantation (SCT) carries some potential risk of development of complications and side effects. In literature we have found conflicting evidence about the potential risk of restenosis of coronary blood vessels after the SCT. In the first study high percentage of restenosis of coronary arteries was observed after intracoronary administration of peripheral blood stem cells mobilized by granulocyte colony stimulating factor during coronary artery stenting after in patients with myocardial infarction [1]. In some other studies SC were administered by intracoronary route before coronary stenting procedure [6] in patients with myocardial infarction; stent restenosis was observed in 37% of cases and reocclusion - in 11% [2]. A relatively small number of restenosis was observed in early clinical trials using bone marrow stem cells [3, 5]. Over some time, many researchers have come to believe that the high risk of restenosis in the Kang's study (2004) was due to violation of the research methodology and not confirmed by new data [7]. Moreover, there were some studies in which SC (mesenchymal stromal cells) were injected with purpose of reduction of traumatic restenosis of blood vessels and positive results were received [9, 10]. There are evidences that in addition to restenosis, SCT initiates development of new lesions de novo, or progression of existing atherosclerotic plaques. After a recent study, it was found that after the SCT in nonstented coronary vessels significant number of lesions [2] and a increased number of "emergency coronary events" were observed [8]. 

Also, there is some possibility that administration of SC in sufficient concentration in coronary artery lead to potential risk of formation of aggregates, which cause micro thrombosis. In animal study where mesenchymal SC were administered by intracoronary route increased incidence of occlusions and micro and macro vessels were observed [4]. However, no data confirming these side effects in humans in further studies were found [7].

Considering the above, the aim of this study was to investigate the likelihood of development of ischemic complications caused by activation of stenotic coronary atherosclerosis.

This goal formed following tasks: 1) to investigate the severity of myocardial ischemic injury in pre- and post-transplant period of observation; 2) to perform comparative analysis of coronarograms in patients with signs of ischemic myocardial injury after cord blood stem cell transplantation.
Materials and methods.

The work is based on analysis of clinical observation of 12 patients (observation period of 1 to 18 months.) who underwent cord blood (CB) SCT due to severe heart failure of ischemic genesis which was tolerant to traditional schemes of conservative medical treatment. In our study we have used a general clinical examination methods and special methods of the investigation of cardiovascular system.

Results and discussion.
In all patients in post-transplant period we have found no complications. All patients noticed an increase in exercise tolerance, decreased peripheral edema and rising of quality of life. We have also registered increase of efficiency of conservative medical therapy of heart failure (HF).

After performing analysis of exercise tolerance by 6-minute walk test in patients after SCT we have found statistically significant increase in walked distance, compared with initial state. We have found no negative dynamic changes in subjective evaluation of general health (on a Borg's scale) before and after the 6-minute walk test in the post-transplant period, compared with the initial state. 

In-depth analysis of myocardial ischemia showed no evidences of negative dynamic on standard-leads ECG performed in post-transplant period, compared with initial ECG. Analysis of Holter recording was performed using a standard criterion of ischemic events (Rule 1-1-1, Shang SJ, Pepine CJ, 1977; Cohn PE, Kannel WB, 1987). No negative dynamic was observed during comparison of the results of the Holter-ECG before and after SCT.

After 8 months after SCT one patient (patient B., a man 47 years y.o.) complained for chest pain during exertion (angina pectoris, functional class 2). Due to the noted above, coronary ventriculography (CVG) was performed in standard projections. In other patients no clinical signs of progression of ischemic myocardial lesions were found.

During the CVG in patient B. we found: a balanced type of blood supply of the heart (posterior descending coronary branch originates from the right coronary artery and circumflex branch of the left coronary artery), decreased left ventricular myocardial contractility (akinesis in anterior-apical zone, hypo-akinesis in basal wall); stented segments of anterior descending coronary branch and circumflex branch were contrast-passable, and no signs of restenosis were observed (drug-eluting stents, placed 4 years before SCT). No progression of stenotic lesions of entire length of the anterior descending branch of the left coronary artery was found.
Diagonal and septal branches of the anterior descending branch were being contrasted and no evidence of atherosclerotic lesions was found. The walls of the arteries had no apparent atherosclerotic lesions and filled with contrast along the entire length. A comparative analysis of coronarograms of left coronary artery in pre and post-transplant period revealed no negative changes in artery structure. In the left oblique projection in the middle segment of the right coronary artery we revealed hemodynamically insignificant narrowing up to 25%. A comparative analysis before SCT and 9 months after it showed no progression of stenotic lesions.

Summarizing the results of performed comparative analysis of coronarograms in patient before SCT and 9 months after SCT no signs of progression of coronary atherosclerosis, as no signs of development new atherosclerotic lesions or endothelial hyperplasia signs were observed in stented coronary vessels.

The most likely recurrence of angina pectoris, in our opinion, was due to increased daily physical activity of the patient B. associated with improved general state and increased left ventricle myocardial contractility that was confirmed by instrumental methods (according to ventriculography data, LVEF increased from 24% to 37%).

Conclusion. 

Thus, the CB SCT in the complex of conservative treatment of heart failure has powerful positive effect on the general clinical state of patients, exercise tolerance, quality of life and efficiency of conservative medical therapy. Improved myocardial contractile function was confirmed by instrumental methods (echocardiography, CVG). 

Also, we found no data supporting opinion that CB SCT have negative impact on progression of stenotic atherosclerosis in short (1-3 months) and medium (6-9 months) follow-up period in patients receiving optimal medical therapy.

Administration of CB SC should not be considered as an additional risk factor in patients with ischemic heart failure.
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