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Relevance

Congenital heart defects (CHD) remain one of the leading causes of mortality
among newborns and young children. The average percentage of live births with
CHD is 0.8-1% (8-10 per 1000 live births for full-term infants), while this figure is
significantly higher in premature infants, reaching 8.3%. In Kazakhstan,
approximately 3,000 children with CHD are born annually, and they account for the
highest mortality rate in early childhood. The most common CHD is the ventricular
septal defect (VSD), which makes up about 20-30% of all congenital heart defects.
Currently, there are three main surgical methods for treating ventricular septal
defects (VSD): 1. Surgical treatment using cardiopulmonary bypass (CPB). 2.
Interventional closure of the VSD via percutaneous puncture. 3. Hybrid surgery,
performed without the use of CPB. Hybrid surgery was proposed and has gained
significant popularity as it allows for VSD closure without cardiopulmonary bypass,
without stopping the heart, and through a mini-sternotomy of 2—4 cm in length. This
method is widely used in China. However, there is currently insufficient information
about the effectiveness and safety of this technique, as well as its specific application
in young children in Europe and Central Asia. Moreover, there is no standardized
clinical protocol for performing this procedure for VSD closure. Thus, the above-
mentioned issues highlight the relevance of our research topic.

Purpose of the Study: Based on the assessment of clinical and epidemiological
data and prognostic factors, to develop and apply methods of clinical observation
that allow for a reasoned conclusion about the most effective surgical treatment
method for ventricular septal defect in children in the Republic of Kazakhstan.

Research Objectives:

1. To study the regional epidemiological features, trends in morbidity, and

mortality from ventricular septal defect in children.

To assess the effectiveness of surgical treatment methods for this pathology.

3. To identify prognostic factors that influence early and long-term surgical
outcomes.

4. To examine the criteria determining prognosis in patients and to develop an
algorithm for patient selection for the hybrid method.
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Object of the Study: The study included 500 patients with ventricular septal
defect (aged from birth to 18 years).



Research Methods: I. To study the epidemiological aspect, the following research
methods were used:

1. Content analysis method (analysis of bibliographic sources, governmental
and statistical data);

2. Descriptive analysis method (processing and systematization of data for
clear presentation in tables and graphs);

3. Statistical methods using Microsoft 365 and SPSS.

I1. For the study of clinical material, the following methods were used:

1. The study was combined—cohort and bidirectional. A) Initially
retrospective cohort.  B) Subsequently prospective cohort.

Practical Significance:

For the first time, the epidemiological features of ventricular septal defect in
children in Kazakhstan have been defined at the regional level. The spatial and
temporal characteristics of mortality in children from ventricular septal defect in
various medico-geographical regions of Kazakhstan have been established.

Based on the results of our study, the understanding of the safety and efficacy of the
hybrid method for closing ventricular septal defects has been enhanced. An
algorithm for selecting patients for this type of surgical intervention has been
developed.

The obtained data have been successfully integrated into the clinical practice of the
cardiac surgery department for congenital heart defects at the National Scientific
Medical Center. The results of our work have also been utilized in preparing
presentations at various medical conferences in Kazakhstan and abroad, as well as
in publications on pediatric cardiac surgery. The materials of the dissertation may
be useful for the development of educational manuals and methodological
recommendations.

Key Points for Defense:

1. Trends in morbidity and mortality from ventricular septal defects are
influenced by demographic and age factors. Trends in morbidity indicate an
increase in this pathology. The study of mortality from ventricular septal
defects in various medico-geographical zones revealed regional
characteristics in children. The map indicates regions of high, medium, and
low mortality levels.

2. The hybrid method for closing ventricular septal defects demonstrates a
higher level of safety compared to the traditional method in young children.

3. In the early postoperative period, the hybrid method for closing ventricular
septal defects showed better results compared to traditional correction.



4.

The application of the patient selection algorithm for the hybrid method of
closing ventricular septal defects increases the effectiveness and safety of
surgical treatment for patients with this condition.

Approval of the Dissertation:
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CONCLUSIONS

1. In Kazakhstan, the average number of congenital heart defects (CHD) per
1,000 live births ranges from 2,981 to 3,414 cases during the period from 2011
to 2020, with 30% attributed to ventricular septal defects (VSD). A significant
portion of deaths from VSD occurs in infants (under 1 year) - 82.6%, and in
children aged 1 to 2 years - 11.5%. The infant mortality rate from VSD
decreased by 56% by 2020. The mortality map from VSD by region is the
most objective and indicative guide for conducting medical and social
activities regarding this disease.

2. The hybrid method for closing VSD has demonstrated high effectiveness at a
rate of 93.2%, with a conversion rate of 6.4% and a mortality rate of 0.4%.

3. The hybrid method for closing VSD ensures significantly less intraoperative
blood loss (u=27 ml), with an operation time of 84 minutes (31;160),



preoperative stay of u=3.12 days, postoperative stay of u=6.76 days, time in
the intensive care unit of u=1.03 days, and total hospital stay, including the
first stage of rehabilitation, of u=9.88 days, compared to traditional
correction.

An algorithm for patient selection for the hybrid method of closing VSD has
been developed to achieve maximally effective results in the surgical
treatment of VVSD.

Practical Recommendations:

1.
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When detecting perimembranous VSD with an aortic rim >2 mm, it is
preferable to use the hybrid method.

For muscular VSD, a muscular occluder should be used.

If intraoperative rhythm and conduction disturbances persist after the
intervention, conversion to traditional surgery is recommended.

If a residual shunt of 3 mm or more remains after hybrid closure of the VSD,
conversion to traditional surgery should be performed.

For closing perimembranous VSD, it is recommended to choose an occluder
size that is 1 mm larger than the diameter of the VSD.

For closing low-positioned apical defects of the ventricular septum, it is
recommended to use left-sided mini-thoracotomy in the 4th intercostal space
along the midclavicular line.

Volume and Structure of the Dissertation:

The dissertation is presented in 116 pages of computer text, illustrated with 25
figures, and contains 15 tables. It consists of an introduction, a literature review,
materials and methods, three chapters presenting the research results, conclusions,
practical recommendations, an algorithm for selecting patients for the hybrid method
of closing ventricular septal defects, and a list of references, including 177 items.



