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Congenital

Outcomes and Quality: Big Data in Congenital Cardiac Surgery
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Purpose: Cardiac surgery in neonates continues to evolve. The present study is aims to
evaluate the epidemiology and outcomes of cardiac surgery in neonates during the past 10
years in countries affiliated to the European Congenital Heart Surgeons Association (ECHSA).
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Methods: All patients undergoing a cardiac surgical procedure during the first 30 days of life,
between January 2013 and December 2022, were selected from the ECHSA Congenital
Database (ECHSA-CD). Reoperations during the same hospitalization, percutaneous
procedures, and noncardiac surgical procedures were excluded. A total of 9 benchmark
procedures were evaluated: Norwood (Stage 1) Operation, Hybrid (Stage 1) Operation,
isolated arterial switch operation (ASO), complex ASO, coarctation of aorta repair, aortic arch
repair, truncus arteriosus repair, systemic-to-pulmonary artery shunt procedure, and total
anomalous pulmonary venous connection (TAPVC) repair. An evaluation of incidence of each
operation and the Operative Mortality of each operation (defined as death in the first 30 days
after the operation or during the same hospitalization) during the 10 years was performed,
and the prevalence and Operative Mortality were compared between the first 5 years and the
second 5 years.

Results: The overall number of neonatal procedures In ECHSA-CD (2013-2022) was 30,931,
of which 22,668 met the inclusion criteria of the study. Thirty-five countries contributed to the
dataset and 18 of these countries had 2 or more centers submitting data.
(19,575/22,668=86.4% of these operations were performed in these 18 countries with more
than 2 centers submitting data).

The five most common procedures were: coarctation of aorta correction
(3,693/22,668=16.3%), isolated ASO (3524/22,668=15.6%), shunts (2,372/22,668=10.5%),
aortic arch repair (2,105/22,668=9.3%), Norwood procedure (2,099/22,668=9.26%). A
decrease in the percentage of isolated ASO and shunts over time was found (p=0.015 and
p=0.001), while the incidence of aortic arch repair and Hybrid (Stage 1) Operation increased
(p=0.001 and p=0.003).

Overall Operative Mortality was 2,091/22,668=9.2%. Operative Mortality in the five most
common benchmark procedures: coarctation=96/3,693=2.6%, isolated
AS0=149/3,524=4.2%, shunts=245/2,372=10.3%, aortic arch repair=158/2,105=7.5%, and
Norwood (Stage 1) Operation=524/2,099=25.0%. Operative Mortality in other neonatal
cardiac operations included Hybrid (Stage 1) Operation=192/638=30.1%), truncus arteriosus
repair (67/402=16.7%) and TAPVC repair (147/1,210=12.1%). Operative Mortality related to
coarctation of aorta correction decreased in the second 5 year of the study (p= 0.041); no
significant difference in Operative Mortality were observed in the other operations.

Conclusion: Neonatal cardiac surgery still represents an important challenge in congenital
heart surgery and is associated with notable mortality, especially in neonates with functionally
univentricular physiology. These data can provide important benchmarks across Europe and

can also be used to identify opportunities for improvement in the future.
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