
CASE REPORT METHODIST DEBAKEY CARDIOVASC J | 14 (1) 2018

JOURNAL.HOUSTONMETHODIST.ORG

60

INTRODUCTION

Atrial septal defect (ASD) is a common congenital disorder with 
a prevalence of approximately 2 per 1,000 live births.1,2 There 
are four types of ASDs: secundum, primum, sinus venosus, and 
coronary sinus. Secundum ASDs are the most common, making 
up more than 70% of all ASDs.2 We present a patient with 
spontaneous closure of a moderately sized secundum ASD and 
a small ventricular septal defect (VSD).

CASE

A newborn girl was noted to have a heart murmur within the 
first 24 hours of life.  Pregnancy, parturition, and two prenatal 
ultrasounds had been unremarkable. Cardiac auscultation at 
3 days of life revealed a grade 3/6, somewhat high-pitched 
holosystolic murmur at the left lower sternal border radiating 
throughout the precordium. There was also a systolic murmur 
over both posterior lung fields. The electrocardiogram was 
normal except for nonspecific ST- and T-wave changes. A 
transthoracic echocardiogram (TTE) showed a moderately 
sized secundum ASD measuring 6 mm in diameter (Figure 1 
A, B). There was also a single anterior apical VSD measuring 
5 mm. There were no other abnormal findings. Upon physical 
examination at age 2, the cardiac murmur could no longer be 
heard.

The patient presented to our institution at age 18 years with a 
complaint of “heart hurting” beginning 2 to 3 months before 
evaluation. She described a typical episode consisting of 
the abrupt onset of precordial pain with her “heart beating 
crazily.” The episodes were paroxysmal, frequent, and typically 
lasted between a few seconds and a few minutes. Due to 
suspected dysrhythmias and a history of ASD, the patient 
underwent ambulatory heart rhythm monitoring and a TTE. The 
echocardiogram demonstrated a structurally normal heart with 
a patent foramen ovale detected by agitated saline. Neither an 

ASD nor a VSD were evident. The ambulatory heart rhythm 
monitor revealed only rare atrial and ventricular premature 
contractions corresponding to symptoms.  

Due to the less-sensitive nature of TTE, a transesophageal 
echocardiogram was performed to verify spontaneous and 
complete closure of the secundum ASD (Figure 1 C, D).  

NATURAL HISTORY

The capacity for tissue growth and closure of an ASD is a well-
described phenomenon in the pediatric literature but may be 
less familiar to adult cardiologists and internists. This case of 
serial echo-Doppler evaluations provides an unusual opportunity 
to further support findings in the pediatric literature. The 
reported rate of spontaneous ASD closure ranges from 4% to 
96%, with the variation due to different selection criteria in the 
study cohorts.2-14 The most important predictor for spontaneous 
closure is the size of defect, with smaller defects more likely to 
close.2,5,7,9,11 Radzik et al. found that all ASDs < 3 mm in size are 
expected to close spontaneously if diagnosed within the first 3 
months of life.11 Studies involving ASDs > 3 mm have reported 
spontaneous closure rates between 4% and 37.5%, whereas 
many ASDs of moderate diameter (3 mm to 8 mm) may close 
spontaneously and should be followed.2,3,5,7,8,11,14 ASDs greater 
than 8 mm are unlikely to close,2,5,11,14 although Fiszer et al. 
reported a case of a very large 10- to 11-mm secundum ASD 
that closed spontaneously within 1 year.15

Spontaneous closure also correlates with age at diagnosis and 
is more likely to occur when the ASD is detected at an earlier 
age.4,7,9,14 For example, more than 80% of ASDs have been 
reported to close spontaneously in neonates who are diagnosed 
at a mean age < 1 month.10,12,13 Consequently, the relatively 
older age at diagnosis (4.5 years) in the study by McMahon et 
al. was a likely factor in the extremely low spontaneous closure 
rate (4%).8 
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Interestingly, there have also been reports of decreases in 
ASD size without complete closure as well as reports of ASDs 
that have increased in size over time.2,3,5,7,8,14 Therefore, the 
growth and remodeling of the septum over time appears to be a 
heterogeneous phenomenon that cannot be reliably predicated. 
Our patient’s case involved an ASD measuring 6 mm at 3 days 
of life.  The size and age at diagnosis pointed to a moderate 
likelihood of spontaneous closure, and the ASD likely closed by 
the time of the follow-up visit at 2 years of age. 

POSSIBLE MECHANISMS OF CLOSURE 

Although mechanisms of delayed spontaneous closure are not 
completely understood, recent studies have provided clues for 
potential contributing underlying processes. One mechanism 
involves shear stress and blood flow dynamics, which are locally 

altered in the setting of an ASD. Such forces are sensed by the 
endothelium and have been shown to control the subsequent 
adaptive migration of these cells.16 Another related process is 
myocardial proliferation. Although human myocardial division 
generally does not occur beyond the first few days of neonatal 
life, limited postnatal regenerative and proliferative capacity 
has been characterized in various model systems.17 In addition, 
cardiomyocytes have recently demonstrated the ability to 
undergo oriented cell division in postnatal mice18 and in the 
context of ventricular morphogenesis of zebrafish trabeculae,19 
likely bearing significant mechanistic overlap with structural 
cardiac remodeling events such as delayed ASD closure. 
Finally, the critical role of fibroblast migration and extracellular 
matrix deposition has been demonstrated in several models of 
myocardial injury; these processes are also likely to provide part 
of the structural support required for long-term closure.

Figure 1. 
Transthoracic echocardiography shortly after birth demonstrates a 6-mm secundum atrial septal defect by 2-dimensional imaging (A, marked by crosshairs). 
Color Doppler imaging (B) shows left-to-right flow (between arrows) across the defect. Transesophageal echocardiography performed at age 18 demonstrates 
complete closure of the secundum ASD by 2-dimensional (C) and color Doppler (D) imaging. LA: left atrium; RA: right atrium
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CONCLUSION

ASDs are a common occurrence, and many cases close 
spontaneously in neonates. Predictors of ASD closure are 
dependent on defect size and patient age. Routine clinical 
follow-up with serial echocardiography is the best way to 
identify those patients who close spontaneously and those 
who will require closure. Further investigation is needed to 
understand the mechanisms and heterogeneity of septal growth 
and remodeling after birth. 
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