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Abstract

This discussion article provides an analysis of the fundamental results from a large-
scale study of the 2024 National Registry of surgical treatment for congenital
heart diseases in the Russian Federation, which encompasses 14,640 surgical
interventions. The published epidemiological and clinical indicators demonstrate
the high overall efficacy of the Russian cardiac surgery service, as evidenced by
an extremely low hospital mortality rate (1.42 %) and a distinct, clinically justified
transition toward minimally invasive strategies. The data presented in the registry
highlight the critical demand for further centralization of expertise for the treatment
of high-risk neonatal cohorts and establish an evidence base for optimizing patient
routing on a national scale.
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CaHkT-leTepbyprckoe rocyfapcTBeHHOe OiofKeTHOe YupeXaeHe 3[paBoOXpPaHeHNA
«[leTCKuin ropoACKOI MHOTOMPO(GUIbHDBIV KNMHUYECKUIA CMIeLMann3npoBaHHbIN LEHTP
BbICOKUX MeAULIMHCKIX TexHonoruniny, CaHkT-MNetepbypr, Poccuiickan Qegepauus

AHHOTauuA

HacTosLan AMcKyCcCMOHHas CTaTbsA NOCBALLEHA aHaNM3y GpyHOAMEHTaNIbHbIX Pe3yib-
TaTOB MaCLITabHOro MCCNeoBaHMA faHHbIX HaLMoHanbHoro peructpa xmpypruye-
CKOTO JIeUEHA BPOXKAEHHbIX MOPOKOB cepaua B Poccuinckon Oepepaunm 3a 2024 .,
oxBatmsLuero 14 640 onepaTuBHbIX BMeLLaTenbcTe. Onyb6nnKkoBaHHble SNMAEMNono-
rMYeckue 1 KNMHUYEeCKKe NoKasateny 4eMOHCTPUPYIOT BbICOKYIO 00LLYyio 3G deKTnB-
HOCTb OTEUYECTBEHHOW KapANOXUPYPruyYeckon ciy»obl, UTo NoATBEPKAAETCA Npe-
[EeNbHO H3KOW rOCNUTaNIbHOM NeTanbHOCTLIO (1,42 %) M OTYETANBBIM, KIVMHUYECKN
060CHOBAHHbIM NMEePEXOAOM K MafloOMHBa3VBHbIM cTpaTervam. MNpefcraBneHHble
B PerncTpe AaHHble NoguepK1BaloT KPUTUYECKY0 BOCTPeOOBaHHOCTb AarbHelLen
LieHTpanu3awmm sKCnepTu3bl 41 eYeHnsA BbICOKOPUCKOBbIX HEOHaTaNbHbIX KOropT
1 GOpMUPYIOT fOKa3aTenbHyto 6a3y And ONTUMM3aLMM MapLLPYTU3aLMM NaLeHTOB
B MacluTabax BCEN CTPaHbl.

KnioueBble cnoBa: BpoXAeHHble MOPOKU CepALa, KapANOXMPYPris, HaLuMOHab-
HbI perncTp
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Introduction

Congenital heart diseases (CHD) traditionally rep-
resents one of the most complex and resource-intensive
challenges in modern pediatrics and cardiac surgery [1].
As the leading cause of infant mortality among all devel-
opmental anomalies, CHD requires the establishment of
a highly integrated healthcare delivery system: from pre-
natal screening to multistage surgical repair and long-
term follow-up [2]. Given the rapid evolution of medical
technologies, the introduction of new hybrid protocols,
and the changing demographic landscape, fragment-
ed assessments of individual clinics’ outcomes are los-
ing their relevance. They are giving way to the era of “big
data”and national registries. The current study by Soynov
et al., summarizing the 2024 data from all Russian cardi-
ac surgery centers providing care to pediatric patients
with cardiovascular anomalies, including neonates, is
a monumental effort whose significance for the nation-
al healthcare system cannot be overstated [3]. This docu-
ment does not merely record the current state of affairs;
it sets strategic benchmarks for the development of the
entire specialty.

Discussion

From the standpoint of evidence-based medicine and
scientific research methodology, this registry possesses
several undeniable strengths that make it a reliable foun-
dation for clinical and organizational decision-making.

First is its unprecedented scale and representative-
ness. The inclusion of 14,640 patients from 31 centers en-
sures maximum population coverage. This large sample
size mitigates the statistical biases typical of single-cen-
ter studies and provides an objective picture reflecting the
performance of all participating institutions.

Second is the use of the validated international risk
stratification tool, the RACHS Il scale. This sound deci-
sion by the authors allows not only for the internal struc-
turing of national data by complexity — from the routine
closure of septal defects to complex surgical procedures
for critical CHD in neonates - but also for comparing the
outcomes of Russian surgeons with the results of interna-
tional databases (STS Congenital Heart Surgery Database,
ECHSA).

Third is the exceptional transparency and objectivity
of the data. The authors address complex issues in cardi-
ac surgery, publishing data on the surgical treatment of
critical CHD in neonates and extremely low-birth-weight
infants, as well as the outcomes of palliative reconstruc-
tions for critical CHD, where in-hospital mortality can ex-
ceed 30 %. Analyzing the results of multicenter studies
allows for the optimization of treatment algorithms for
complex heart anomalies, significantly improving the ef-

ficacy of surgical care. The high level of detail regarding
the applied surgical paradigms should also be highlight-
ed. The study clearly reflects the evolution of approaches
and the stable trend toward implementing minimally in-
vasive technologies in the treatment of CHD: the propor-
tion of endovascular interventions reached 38.4 % with
a minimal mortality rate (0.3 %), while the interventional
arrhythmology segment (1,342 procedures) demonstrat-
ed a 100 % survival rate.

Strict stratification of operations into primary and redo,
radical and palliative, as well as a detailed analysis of in-
terventions performed under cardiopulmonary bypass,
impart substantial academic and fundamental value to
the registry.

The significance of this national registry for the health-
care system of the Russian Federation has several strate-
gic dimensions: clinical, organizational, and economic.
The vast territory of the Russian Federation, coupled with
uneven population density, creates unique challenges
for the referral pathways of patients with critical CHD. The
registry data allow for the assessment of the efficacy of
regional cardiac surgery services, identifying the need to
establish cardiological follow-up services in the postoper-
ative period. The development of prenatal diagnostics be-
comes a factor in further mitigating risks associated with
postnatal transfer, enabling maternal transport for deliv-
ery followed by immediate surgical care for the newborn.
However, the complexity of prenatal diagnosis for certain
critical congenital heart diseases necessitates the devel-
opment of regional centers capable of providing care of
any complexity level. Analyzing surgical volumes along-
side outcome evaluations allows for the creation of algo-
rithms to assess the feasibility of developing regional clin-
ics, identifying leading hospitals not only by quantitative
indicators but also by the efficiency of referral pathways
and healthcare outcomes.

It should be noted that among the 16 leading clinics
in the country performing the highest number of inter-
ventions for critical CHD in neonates, 7 centers are under
regional jurisdiction and 9 are under federal jurisdiction,
three of which are National Medical Research Centers.The
registry’s utility is also reflected in the justification for de-
centralizing several routine surgical interventions. This al-
lows them to be performed both in regional clinics and,
if necessary, by mobile surgical teams, especially when
transporting a critically ill patient is impossible.

The implementation of a hybrid or endovascular ap-
proach represents another significant trend, the relevance
of which for Russian cardiac surgery is confirmed by the
registry data. An illustrative example is the analysis of pal-
liative care outcomes in ductus-dependent CHD. While
the classic surgical creation of a systemic-to-pulmonary
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shunt is associated with a mortality rate of 9.74 %, stent-
ing of the patent ductus arteriosus reduces this figure to
4.95 %. Such a notable difference in outcomes among the
most critically ill patient cohort provides grounds to be-
lieve that the endovascular approach in this clinical sit-
uation serves as a more favorable and safer alternative.

From a health economics perspective, treating a pa-
tient with CHD is an investment in a saved life that will
yield socio-economic benefits for the state in the future.
The reduction in overall mortality to 1.42 % means that
the vast majority of children can achieve a normal quality
of life. The 2024 registry provides undeniable arguments
for preserving and expanding the volume of high-tech
medical care, proving its high cost-effectiveness in the
context of human capital.

Despite these impressive results, the registry leaves
room for discussion. Primarily, this concerns the cohort of
low-birth-weight neonates and patients with a function-
ally univentricular heart. Future research should focus on
mortality predictors specifically within these groups. It
may be advisable to integrate data on the status of pre-
natal diagnostics into subsequent registry reports to de-
termine the extent to which the antenatal detection of
an anomaly reduces postoperative mortality through the
planned admission of the mother to a perinatal center af-
filiated with a cardiac surgery clinic. The successful de-
velopment of multidisciplinary pediatric hospitals with
an integrated cardiac surgery service has also proven ad-
vantageous, offering the capability for the simultaneous
treatment of combined congenital anomalies starting
from the neonatal period.

Furthermore, in the era of rapidly developing person-
alized medicine, analyzing long-term outcomes will be
a crucial next step. Assessing quality of life, the need for
reoperations (especially after the implantation of conduits
and heart valves), and the neurological status of children
who underwent surgeries under cardiopulmonary bypass
will transform the surgical registry into a comprehensive
medical and social platform. The analysis of performed
surgical interventions conducted within the registry will
eventually be supplemented by an in-depth and compre-
hensive analysis of the quality of surgical care and long-
term outcomes. Altogether, this will enable the determi-
nation of optimal management strategies for patients
with CHD, their referral pathways, rehabilitation, and qual-
ity control criteria for the surgical care provided.

Conclusion

The 2024 national registry data confirm the high lev-
el of safety and efficacy of the Russian cardiac surgery
service, demonstrating a distinct evolution toward min-
imally invasive and hybrid technologies that significant-
ly improve outcomes even in the most critically ill patient
populations. The identified patterns justify the feasibili-
ty of further strategic centralization of high-risk neonatal
interventions in expert centers and confirm the registry’s
status as a fundamental tool for the evidence-based plan-
ning and improvement of the high-tech medical care de-
livery system in the Russian Federation.
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