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Fellow's Column: A Case of Hypoplastic Left Heart Missed 
on Congenital Heart Defect Screening 

“According to CDC data, pulse oximetry 
screening has reduced early infant 
death related to critical congenital heart 
defects by 120 instances per year (a 
33% reduction). Additional research has 
postulated that there is a cost of $12,000 
for every year of life gained for babies 
detected by congenital heart defect 
screening.”

Introduction:

In September 2010, the US Health and Human Services Secre-
WDU\¶V�$GYLVRU\�&RPPLWWHH�RQ�+HULWDEOH�'LVRUGHUV�LQ�1HZERUQV�
DQG� &KLOGUHQ� �6$&+'1&�� UHFRPPHQGHG� WKDW� VFUHHQLQJ� IRU�
critical congenital cyanotic heart defects be added to the uni-
form newborn screening panel. The goal was to identify infants 
with structural heart disease that develop morbidity and mortal-
ity due to normal physiologic changes in infancy, such as the 
closure of the ductus arteriosus. They initially recommended 
a list of seven cardiac lesions to be primary targets of such 
screening: hypoplastic left heart syndrome, pulmonary atresia, 
tetralogy of Fallot, total anomalous pulmonary venous return, 
transposition of the great arteries, tricuspid atresia, and trun-
cus arteriousus. All of these lesions are traditionally associated 
with hypoxia. (1)

7KH�6$&+'1&�DVVHPEOHG�D�ZRUNJURXS�FRPSRVHG�RI�WKH�$$3��
pediatric generalists, pediatric specialists, and other relevant 
parties in 2011 and developed the screening recommendations 
for congenital heart defects, which were published in Pediat-
rics in November 2011. In that article, an additional list of sec-
ondary screening targets were added: coarctation of the aorta, 
interrupted aortic arch, double outlet right ventricle, Ebstein 
anomaly, and single ventricle complex. (1)

Since that time, congenital heart defect screening has become 
mandated and has undergone implementation across the na-
WLRQ��7KH�&'&�KDV�WUDFNHG�RXWFRPHV�VLQFH�WKHVH�UHFRPPHQ-
GDWLRQV� KDYH� EHHQ� SXEOLVKHG��$FFRUGLQJ� WR� &'&� GDWD�� SXOVH�
oximetry screening has reduced early infant death related to 
critical congenital heart defects by 120 instances per year (a 
33% reduction). Additional research has postulated that there 
LV� D� FRVW� RI� �������� IRU� HYHU\� \HDU� RI� OLIH� JDLQHG� IRU� EDELHV�
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detected by congenital heart defect screening. This would indi-
cate that pulse oximetry screening for congenital heart disease 
LV��LQ�IDFW��TXLWH�HႇHFWLYH�����

We will discuss the case of an infant impacted by congenital 
cardiac defect screening. 

Case Presentation:

2XU� SDWLHQW� LV� D� IXOO� WHUP�&DXFDVLDQ�PDOH� ERUQ� YLD�69'� WR� D�
32-year old G3P3 woman. Pregnancy was uncomplicated with 
normal prenatal labs and normal prenatal ultrasound anatomy 
scan. Delivery was uncomplicated, and baby remained with 
mother throughout the nursery course. Baby breastfed well 
and did not have excessive weight loss or hyperbilirubinemia. 
He was discharged home with mother on day of life two after 
normal congenital heart defect screening. 

After discharge, the baby was noted to develop rhinorrhea on 
day of life three with subsequent development of left eye dis-
charge. Siblings were noted to have viral URI symptoms as 
ZHOO�� 3&3� SUHVFULEHG� D� VHYHQ�GD\� FRXUVH� RI� RFXODU� HU\WKUR-
mycin for presumed lacrimal duct obstruction. On day of life 
����PRWKHU�QRWHG� WKDW� WKH�EDE\�GHYHORSHG� LQFUHDVHG�ZRUN�RI�
breathing with subcostal retractions but continued to feed well 
with normal elimination habits. 

2Q�GD\�RI�OLIH�����WKH�PRWKHU�DJDLQ�WRRN�WKH�EDE\�WR�3&3¶V�RI-
¿FH�� ,Q�3&3¶V� RႈFH�� WKH� EDE\�ZDV� QRWHG� WR� KDYH� UHWUDFWLRQV�
with SpO๜ as low as 86% and so was directed to ED. While in 
the ED, the baby was noted to have tachycardia, tachypnea, 
QDVDO�ÀDULQJ��DQG�UHWUDFWLRQV��+H�ZDV�VWDUWHG�RQ�KLJK�ÀRZ�QD-
VDO�FDQQXOD��+)1&����/�ZLWK�QRWHG�LPSURYHPHQW��7KH�SDWLHQW�
ZDV�DGPLWWHG�WR�1,&8�IRU�IXUWKHU�PDQDJHPHQW��

$W�WLPH�RI�DGPLVVLRQ�WR�WKH�1,&8��WKH�LQLWLDO�H[DP�ZDV�QRWDEOH�
for yellow discharge from the left eye, bilateral subcostal re-
tractions, upper airway sounds transmitted throughout all lung 
¿HOGV�� DQG�PLOGO\� GLPLQLVKHG� EUHDWK� VRXQGV� LQ� WKH� ULJKW� OXQJ�
¿HOGV��/DEV�RQ�DGPLVVLRQ�ZHUH�QRWDEOH�IRU�D�PHWDEROLF�DFLGRVLV�
thought to be secondary to dehydration and were otherwise 
XQUHPDUNDEOH�� LQFOXGLQJ� QRUPDO� ODFWDWH�� ,QLWLDO� &;5� VKRZHG�
pulmonary vascular congestion with the suggestion of bilateral 
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perihilar airspace disease, which obscured the cardiothymic 
silhouette. Baby was diagnosed with acute respiratory failure 
OLNHO\�VHFRQGDU\�WR�YLUDO�YV�EDFWHULDO�LQIHFWLRXV�HWLRORJ\�DQG�ZDV�
started on ampicillin and gentamicin. 

'XULQJ� WKH�¿UVW� IHZ�GD\V�RI� WUHDWPHQW�� RQO\�PLQLPDO� LPSURYH-
PHQW�LQ�FOLQLFDO�VWDWXV�ZDV�QRWHG��%\�GD\�¿YH�RI�DGPLVVLRQ��WKH�
EDE\�KDG�EHHQ�XQDEOH� WR�ZHDQ� IXOO\� IURP�+)1&�VXSSRUW�DQG�
had frequent episodic tachypnea and desaturations requiring 
tactile stimulation. Additionally, a new mid systolic murmur was 
heard. 

Echocardiogram was subsequently performed and demon-
strated hypoplastic left heart syndrome, long-segment coarc-
tation, moderate PDA with bidirectional shunting and signs of 
impaired RV function. The patient was started on milrinone and 
alprostadil. The baby underwent Norwood procedure on day of 
life 32. After recovery from surgery, the patient was noted to be 
improved clinically and was discharged to home to await further 
palliative surgery and probable eventual cardiac transplant. 

Discussion: 

:KLOH� FXUUHQW� GDWD� PD\� LQGLFDWH� WKH� FRVW�HႇHFWLYH� QDWXUH� RI�
pulse oximetry for congenital heart defect screening at the pop-
XODWLRQ� OHYHO��FDVHV� OLNH� WKH�RQH�DERYH�PD\�FDOO� LQWR�TXHVWLRQ�
the sensitivity of the screen at the patient level. 

A study published in Pediatrics in 2015 evaluated the number 
of infants detected and missed on neonatal congenital heart 

defect screening. Data analyzed from metropolitan Atlanta, GA 
from 2000 to 2005 was used to create a simulation model of 
detection rates of both primary and secondary screening tar-
gets. (3)

,W� ZDV� GHWHUPLQHG� WKDW� a���� RI� DOO� FRQJHQLWDO� KHDUW� GHIHFWV�
would fall under the critical disease heading, which constitutes 
the primary and secondary screening targets for congenital 
heart defect screening. Using data previously gathered by the 
National Birth Defects Prevention Study, it was determined that 

“While the above case is one in which 
VLJQL¿FDQW�PRUELGLW\�DQG�PRUWDOLW\�
appear to have been avoided, it does 
serve as a reminder to always have a 
high index of suspicion for congenital 
heart defects when it matches the 
patient’s symptoms, even if the newborn 
congenital heart defect screening was 
normal.”
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thymic silhouette.
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30% of critical congenital heart defects were detected prena-
tally on ultrasound. An additional 40% were detected within the 
¿UVW� WKUHH� GD\V� RI� OLIH� GXH� WR� QHRQDWDO� V\PSWRPV��7KHVH� WZR�
categories were labeled “timely detection,” in that they would 
lead to initial echocardiogram by the third day of life and prior to 
birth hospital discharge. The remaining 30% of congenital heart 
defect cases would, therefore, fall into the “late detection” cat-
egory and represent the infants that we would hope to detect 
on neonatal cardiac screening.  (3)

The simulation model predicted that over the course of a year, 
half of the infants who would fall into the “late detection” cat-
egory would be caught by newborn congenital heart defect 
VFUHHQLQJ��a���������FDVHV�SHU�\HDU��+RZHYHU��WKH�UHPDLQLQJ�
half of late detection cases were predicted to be false negatives 
on the congenital heart defect screen and therefore remain un-
GHWHFWHG��7KLV�UHSUHVHQWV�a���������FDVHV�SHU�\HDU�RI�FULWLFDO�
congenital heart defects that remain undetected past the third 
day of life in spite of congenital heart defect screening. (3)

It is worth noting that the rates of detection vary based upon 
which critical congenital heart defect is being screened. For 
H[DPSOH��SXOPRQDU\�DWUHVLD�LV�KLJKO\�OLNHO\�WR�SUHVHQW�FOLQLFDOO\�
while still admitted to the birth hospital, and essentially zero 
cases are predicted to be missed on congenital cardiac defect 
screening. In contrast, 16% of cases of tetralogy of Fallot and 
38% of cases of coarctation of the aorta are predicted to slip 
SDVW�VFUHHQLQJ��/RRNLQJ�DW�WKH�GDWD��ZH�VHH�WKDW�DQ�DQWLFLSDWHG�
two percent of hypoplastic left heart syndrome cases are pre-
dicted to be missed through initial discharge, similar to the pa-
tient discussed above. (3)

7KHVH�LQIDQWV�DUH�DW�VXEVWDQWLDO�ULVN�RI�PRUELGLW\�DQG�PRUWDOLW\�
related to their critical congenital heart defects, which are often 
exacerbated by normal newborn physiologic changes such as 
3'$�FORVXUH��7KH�DERYH�FDVH�OLNHO\�UHSUHVHQWV�RQH�VXFK�LQIDQW�
whose condition was potentially exacerbated by physiologic al-
WHUDWLRQV�RI�EORRG�ÀRZ�DFURVV� WKH�3'$�� ,W� LV�FRQFHLYDEOH� WKDW�
other missed cases of congenital heart defects may present 
similarly. 

:KLOH�WKH�DERYH�FDVH�LV�RQH�LQ�ZKLFK�VLJQL¿FDQW�PRUELGLW\�DQG�
mortality appear to have been avoided, it does serve as a re-
minder to always have a high index of suspicion for congenital 
heart defects when it matches the patient’s symptoms, even 
if the newborn congenital heart defect screening was normal. 

:H�ZRXOG� OLNH� WR� GLVFXVV� RQH� SRVVLEOH� PHWKRG� IRU� LPSURYHG�
detection of congenital heart defects that has been proposed, 
called peripheral perfusion index (PPI). PPI is calculated by 
WDNLQJ�WKH�UDWLR�RI�SXOVDWLOH�WR�QRQ�SXOVDWLOH�EORRG�ÀRZ�WKURXJK�
tissue and is measurable by certain types of pulse oximeters. 
33,�LV�DႇHFWHG�E\�VWURNH�YROXPH�DQG�WKHUHIRUH��PD\�EH�DQ�LQGL-
cator of circulatory or cardiac disease. 

A case-control study was conducted in Sweden, where data 
IURP� ������� QHZERUQV� ZLWKRXW� &+'� ZHUH� WHVWHG� WR� GH¿QH� D�
normal PPI range. During data collection, nine infants were di-
agnosed with ductal-dependent systemic circulation related to 
congenital heart disease; four cases of coarctation of the aor-
ta, two of interrupted aortic arch, two of hypoplastic left heart 
syndrome, and one of critical aortic stenosis. All nine of these 
infants were noted to have measurement of PPI below the in-
WHUTXDUWLOH� UDQJHV�RI� WKH�QRUPDO� FRQWUROV� DQG� ¿YH�RI� WKH�QLQH�
WHVWHG� KDG� D� 33,� EHORZ� WKH� ¿IWK� SHUFHQWLOH� RI� WKH� FDOFXODWHG�
normal range. Additionally, it was noted that three of these nine 
infants were not detected on standard pulse oximetry screen-
ing. This data may suggest that PPI merits further evaluation as 

a congenital heart defect screening tool. (4) 

:KLOH� WKLV� VWXG\� GRHV� QRW� SURYLGH� GH¿QLWLYH� GDWD� RQ� UDWHV� RI�
detection for various cardiac defects or delve into important 
SRSXODWLRQ� KHDOWK� WRSLFV� OLNH� UDWHV� RI� IDOVH� SRVLWLYH� VFUHHQLQJ�
DQG�FRVW�HႇHFWLYHQHVV��LW�GRHV�RSHQ�WKH�GRRU�WR�IXUWKHU�GLVFXV-
sion on new or adjunctive congenital heart defect screening 
practices.
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