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Introduction 
 
Atrial septal defect (ASD) is one of the most common congeni-
tal heart diseases in adults.1 In many instances, it is diagnosed 
during or shortly after pregnancy. The hemodynamic changes 
which occur during pregnancy can exacerbate underlying car-
diac conditions, and in turn unmask a pre-existing condition.2 
We present a case of a young, post-partum female who pre-
sented with symptoms of heart failure due to a large ASD.  
 
Case Presentation 
 
A 23-year-old female with no known past medical history 
presented to the emergency department with atypical chest pain 
and shortness of breath. She reported that she had delivered her 
first baby 2 weeks prior at an outside hospital and had been 
experiencing symptoms since delivery. Symptoms were noted 
after delivery at the outside hospital and she was discharged on 
furosemide and with supplemental oxygen. In the emergency 
department the patient was hypoxic at 91% on room air. 
Electrocardiogram showed right ventricle (RV) hypertrophy, 
incomplete right bundle branch block, and a first-degree AV 
block. Her EKG also had notching of the QRS in the inferior 
leads. Troponin was negative, but CT pulmonary angiography 
showed markedly dilated pulmonary arteries (PA) as well as 
significant right atrial (RA) and RV dilation consistent with 
right heart strain. A transthoracic echocardiogram displayed a 
large secundum atrial septal defect measuring 5.3 cm in 
diameter with a bidirectional atrial shunt. She was also noted to 
have a severely dilated right ventricle, and moderate pulmonary 
and tricuspid valve regurgitation with pulmonary artery 
pressure of 67mmHg. Right heart catheterization noted severely 
elevated pulmonary arterial pressure (70/24 mmHg), with nor-
mal RA pressure and left sided hemodynamics. The pulmonary 
flow to systemic flow ratio (Qp/Qs) was 1.35 using hemody-
namic measurements. Pulmonary to systemic systolic blood 
pressure ratio (PASP:SBP) was 0.54 (70/129). Cardiothoracic 
surgery was consulted, and patient underwent ASD closure. Her 
symptoms improved after the surgery and she was discharged 
without diuretics and she remained asymptomatic at her follow-
up clinic appointment.  
 
Discussion 
 
ASD is one of the most common congenital diseases in adults. 
It is important to diagnose patients early, as risk of morbidity 
and mortality increase if left untreated. The primary test to  

 
 
diagnose an ASD is a transthoracic echocardiogram (TTE). An 
EKG for an ostium secundum ASD may show “crochetage 
sign” (notching of R in the QRS complex of inferior leads), as 
seen in this case. ASD results in shunting of blood between 
systemic and pulmonary circulation. Initially shunting occurs 
from the left to right side of the heart, due to higher chamber 
pressures on the left side of the heart, with the degree of 
shunting directly correlated to the size of the ASD. This 
shunting leads to excessive blood flow in the RV and PA, and 
in turn causes RV and RA dilation.3 Over time, the dilation may 
result in RV failure, pulmonary hypertension, arrhythmias, and 
paradoxical embolism. The risk of pulmonary vascular disease 
increases with age and female gender.1 Symptoms of ASD are 
non-specific at time of presentation, and include chest pain, 
fatigue, and exertional dyspnea.  
 
Pregnancy causes specific physiologic changes that affect 
hemodynamics and can unmask an ASD. Firstly, hormonal 
changes early in pregnancy decrease blood pressure by 5-10 
mmHg, leading to an increase in cardiac output. Secondly, 
plasma volume can increase by up to 50% through the second 
trimester, also increasing cardiac output.4 These physiologic 
changes can exacerbate RV overload, especially in women with 
RV dilation and enlargement from untreated ASDs, leading to 
the characteristic symptoms of heart failure described above.   
 
The postpartum period is also associated with significant 
hemodynamic changes. Within 10 minutes following vaginal 
delivery, cardiac output and stroke volume can increase by 60 
to 70 percent. These changes most likely result from increased 
cardiac preload from auto transfusion of placental blood to the 
intravascular space. In addition, the decompression of inferior 
vena cava post-delivery results in increased preload. These 
changes can result in unmasking of a previously asymptomatic 
ASD.5 
 
AHA guidelines recommend closure of secundum ASD causing 
impaired functional capacity, RA or RV enlargement, and net 
left to right shunt sufficiently large to cause physiological 
sequelae (Qp/Qs >1.5). Closure is recommended as long as 
systolic pulmonary artery pressure is less than 50% of systolic 
systemic pressure and pulmonary vascular resistance is less 
than 33% of the systemic vascular resistance.6 In more ad-
vanced disease with pulmonary hypertension, the ASD serves 
as a pop off valve. In cases where the pulmonary to systemic 



  
 
pressure ratio is more than 50%, closure of the ASD could lead 
to right sided pressure overload and is not recommended.  
 
Treating an ASD in pregnancy depends on when it is diagnosed. 
Most women newly diagnosed with ASD during pregnancy can 
have closure deferred until six-months after delivery. In cases 
where an ASD is known in advance, closure is recommended 
before pregnancy. Further, if the known ASD has resulted in 
severe pulmonary hypertension, pregnancy is contraindicated 
as it can result in high morbidity and mortality for the mother 
and fetus. In general, pregnancy is well tolerated in most 
women with uncomplicated ASDs.7  
 
Our case was different because the patient did not meet the strict 
criteria for surgical closure. The Qp/Qs ratio was less than 1.5 
and her PASP/SBP was slightly greater than 50%. However, 
she was clearly symptomatic from the ASD and she also had 
some RV dilation. There was concern that deferring surgical 
correction of the ASD would result in a net right to left shunt 
and subsequent Eisenmenger syndrome, a feared complication 
of an untreated ASD. After a discussion with the patient, the 
decision was made to proceed with ASD closure with the hope 
of reducing symptoms and preventing further RV dysfunction. 
The patient’s symptoms resolved after closure.  
 
Conclusion 
 
Atrial septal defect is one of the most common congenital heart 
disease in adults and can go undiagnosed into adulthood. It is 
important to diagnose patients early to prevent development of 
pulmonary hypertension and right ventricular failure. The 
hemodynamic changes during pregnancy and post-partum can 
unmask underlying, undiagnosed cardiac conditions, as in this 
case. Once diagnosed, the decision to close ASD is 
complicated, dependent on multiple factors, and requires 
adequate risk/benefit analysis, patient communication, and a 
multi-disciplinary approach. 
 

 
Figure 1. EKG showing crochetage sign with R notching in the 
inferior leads.  
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