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Abstract

Introduction: Despite the implementation of prenatal and neonatal screening, newborn infants with critical
congenital heart defects (CCHD) remain at risk of being discharged undiagnosed, particularly newborns
with coarcation of the aorta (CoA). Recent studies have suggested that perfusion index (PI) may potentially
identify additional cases of CoA.

Aims: To investigate the relative contributions of prenatal screening, pulse oximetry screening (POS) and
newborn physical examination (NPE) to the early detection of CCHD with special attention to CoA. A
second aim was to investigate the use of PI to improve the early detection of CoA.

Methods: Retrospective population-based cohorts of isolated CoA (Paper 1) and CCHD (Paper 11) were
studied with respect to the contribution of pre- and postnatal screening methods to early diagnosis. Pl was
measured prospectively in healthy newborns to determine the false positive rate (Paper Il). The sensitivity
of PI to detect aortic arch obstructions (AAO), such as CoA, was studied retrospectively in newborns with
AAO who were routinely screened with PI (Paper V).

Results: In Paper I, three of 90 with CoA were diagnosed prenatally. Among 87 diagnosed postnatally,
4/19 (21%) born in units using POS screened positive. Forty-six (53%) were discharged undiagnosed. At
readmission, 22 were in circulatory failure and one died at home. In Paper 111, 264/630 (42%) with CCHD
were diagnosed prenatally, 142 (23%) by POS and 86 (14%) as a result of NPE. Although prenatal detection
increased significantly during the study period, 4 newborns died undiagnosed before discharge and 64
(10%) were discharged undiagnosed. Upon readmission 24 were in circulatory failure with one preoperative
death. Of 184 with CoA, 55 (30%) were discharged undiagnosed. In Paper Il the false-positive rate of Pl in
463 newborns was reduced to 0% by using repeated Pl measurements and a threshold of <0.7% for a
positive screen. In Paper 1V, the sensitivity of Pl to detect AAO in 38 cases could be increased from 45% to
76% by combining PI in right hand with POS and NPE.

Conclusions: POS and NPE remain important for the early detection of CCHD, complementing the
increasing prenatal detection. While the overall pre-discharge detection of CCHD was high, and
improvements were made in the prenatal detection of CoA, this defect was still frequently not diagnosed
before discharge. Adding Pl to CCHD screening has the potential to further improve early detection of CoA
but requires additional evaluation.
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