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Abstract

Background

Children who undergo cardiac surgery may require postcardiotomy extracorporeal

membrane oxygenation (ECMO). Although morbidities are considerable, our understanding

of outcome determinants is limited. We evaluated associations between patient and

perioperative factors with outcomes.

Methods
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The Society of Thoracic Surgeons Congenital Heart Surgery Database was queried for

patients aged <18 years old who underwent postcardiotomy ECMO from January 2016

through June 2021. The primary outcome was survival to hospital discharge. The secondary

outcome was survival without neurologic injury. Logistic regression for binary outcomes

and competing risk analysis for survival were used to identify the most important

predictors. Variables were selected by stepwise procedure using entry level P = .35. Those

with P ≤ .1 were kept in the final model.

Results

Postcardiotomy ECMO was used to support 3181 patients during the same hospitalization as

cardiac surgery: (A) intraoperative initiation of ECMO, n = 1206; (B) early postoperative (≤48

hours), n = 936; and (C) late postoperative (>48 hours), n = 1039. The most common primary

procedure of the index operation was the Norwood procedure. Of those with intraoperative

ECMO, 57% survived to discharge vs 59% with early postoperative ECMO and 42% late

postoperative ECMO (χ  = 64, P < .0001, V = 0.14). In all groups, postoperative septicemia,

cardiac arrest, and new neurologic injury had the strongest association with mortality,

whereas postoperative reintubation and unplanned noncardiac reoperation were associated

with higher survival.

Conclusions

Multiple risk factors impact survival in children who undergo cardiac surgery and

postcardiotomy ECMO. ECMO initiated >48 hours after surgery is associated with the

poorest outcomes. This is the first step in creating a predictive tool to educate clinicians and

families regarding expectations in this high-risk population.
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Data Source

This retrospective cohort study used data from the STS-CHSD, which collects preoperative,

intraoperative, and early postoperative data for congenital heart surgery performed at 114

centers in North America, capturing >90% of pediatric congenital heart operations in the

United States.  Data collection and accuracy has been described previously and

represents a very high level of completeness and accuracy.

The STS Research and Analytic Center serves as the data coordinating center for all …

Results

During our study period, 4396 patients aged <18 years old underwent ECMO support during

the same hospitalization as congenital heart surgery: (A) preoperative ECMO initiation, n =

1215; (B) intraoperative, n = 1206; (C) early postoperative (<48 hours), n = 936; and (D) late

postoperative (≥48 hours after surgery), n = 1039 (Figure 1). The most common index

procedure overall was the Norwood, which remained the most frequent procedure in each

individual cohort (Figure 2). The 10 most frequent …

Comment

This study, using data from the STS-CHSD, is a large analysis of risk factors and outcomes of

children who undergo ECMO after heart surgery. Those undergoing the Norwood have the

greatest likelihood of postcardiotomy ECMO, and single-ventricle anatomy accounts for the

most common fundamental diagnoses in all cohorts. The poorest outcomes were associated

with late initiation of ECMO (>48 hours) after surgery.

We found greater SHD in those who undergo ECMO cannulation at the time of their index …
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