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ABSTRACT

Giant atrial septal defect (ASD) often is associated with 
atrial arrhythmia, such as atrial fibrillation (AF). The recovery 
rate of AF is very low. Moreover, it is difficult for the inter-
vention of a giant atrial septal defect, and it also is more dif-
ficult to perform atrial septal puncture and left atrial append-
age (LAA) closure after ASD occlusion. Here, we report a 
case of a giant ASD and permanent AF. We find that the 
AF is significantly improved after atrial septal defect (ASD) 
occlusion and left atrial appendage (LAA) occlusion, which 
is manifested by spontaneous restoration and maintenance of 
normal sinus rhythm.

INTRODUCTION

ASD is a common congenital heart disease with a left-to-
right shunt on the atrial level. This defect often results in 
elevated blood circulation in the right heart and lungs, lead-
ing to arrhythmia, such as atrial fibrillation, which further 
aggravates heart dysfunction and increases the risk of stroke. 
ASD closure can block the left-to-right shunt, thereby reduc-
ing the right heart pressure and pulmonary artery pressure 
and restoring cardiac structure and function. Moreover, the 
left atrial appendage occlusion, an alternative to long-term 
oral anticoagulants, can reduce the risk of stroke in patients 
with atrial fibrillation. Here, we report a case with a giant 
ASD and permanent atrial fibrillation (AF) that was spon-
taneously restored after "one-stop shop" operation. The 
patient regained normal sinus rhythm after operation; the 
subject gave her written informed consent to publish her case, 
including the publication of images.

CASE REPORT

The patient was a 42-year-old woman who had a large 
ASD (Figure 1). She was admitted to the Ya’an People’s  
Hospital with recurrent heart failure symptoms, such as lower 
limb edema for more than two years. First, echocardiography 

indicated that the right ventricle significantly was enlarged 
with a 40% reduction in ejection fraction (EF) accompanied 
by moderate mitral and tricuspid regurgitation and acceler-
ated pulmonary artery blood velocity (2.8 m/s). Second, AF 
was diagnosed by electrocardiogram (ECG) in this patient 
one year prior (Figure 2). In this case, warfarin, an antico-
agulant was not changed, but the international normalized 
ratio (INR) was fluctuant with a score of CHA2DS2-VASC 
being 2, which indicates a congestive heart failure. Notably, 
the patient had a history of gastrointestinal bleeding.

Additionally, cardiac CTA showed significant enlargement 
of the right heart. The maximum atrial septal defect was 34 
mm (Figure 3). There was no thrombosis in the left atrium 
(LA) and LAA. The landing zones of LAA was 22mm-24mm, 
respectively (Figure 3).

For surgical treatment, the patient refused thoracotomy 
to repair ASD. Therefore, we recommended one-stop clo-
sure of ASD and left atrial appendage (LAA) because LAA 
closure can reduce the risk of stroke, and it is a good alterna-
tive to prevent stroke in patients with AF. Also, ASD closure 
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Figure 1. Color ultrasound showing the atrial septal defect was 34 mm 
(A), which is 15 mm from the atrioventricular valve (B), 13 mm from the 
pulmonary vein (C), and 10 mm from the aorta (D), which are in line 
with the indication for ASD intervention.
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can block the left-to-right shunt at the atrial level and restore 
cardiac structure and function. Prior to the operation, the 
pulmonary to systemic flow ratio was approximately 2.43, and 
the pulmonary artery pressure was about 43/21(28) mmHg 
in this patient, which fell in the diagnostic range of massive 
left-to-right shunt. The operation was performed under gen-
eral anesthesia and TEE. A 6F multipurpose catheter (Model 
MPA2) and a 0.035-inch hydrophilic guide wire (Terumo, 
Tokyo, Japan) were introduced into the pulmonary artery, 
and a 0.035-inch rigid guide wire (Codis, USA) was placed 
into the pulmonary vein. Due to the giant ASD, the punc-
tuation of the atrial septal was not needed; however, stabiliz-
ing the sheath was a challenge. To circumvent this obstacle, 
we used a homemade septal occluder (42 mm) through a 14F 
sheath tube (Shenzhen Xijian Company, Guangdong, China) 
for trial sealing of ASD (pulmonary vein release method). 
After the trial sealing, the residual shunt in the atrial septal 
defect disappeared, the sealing device was in good shape, 
and the atrioventricular valve and pulmonary vein were not 
compressed. Additionally, the sealing device was stable as 

indicated by the pull test. After successful trial closure, the 
atrial septal occluder was withdrawn, and the double curved 
scabbard tube (14F) was exchanged. Next, we performed LAA 
angiography through this sheath using a 5F pigtail catheter 
to depict the anatomy and size of the LAA. The maximum 
LAA was about 22 mm. Based on these measurements, we 
selected a 27mm occluder (Watchman, Boston Scientific) for 
LAA closure. The LAA successfully was blocked. After the 
left atrial appendage occluder was released, the sheath tube 
was replaced again, and the atrial septal defect successfully 
was closed by the pulmonary vein release way using the 42 
mm occluder. TEE confirmed that the residual shunt was 
improved, sealing device was in good shape, and the device 
was released without interventional complications. After that, 
the sheath tube was pulled out.

After discharge from the hospital, the patient was given 
rivaroxaban (Xarelto™; Bayer Schering Pharma AG, Berlin, 
Germany) 20 mg daily by oral administration. After 2 months 
of occlusion, the ECG of the patient revealed normal sinus 
rhythm. After half a year, cardiac CTA reexamination sug-
gested that the left atrial appendage occlusion was completely 
endothelized, and the size of the right heart returned to 
normal (Figure 4).

Figure 3. Cardiac CTA showed significant enlargement of the right heart 
(A) and no thrombosis in the LAA (B).

Figure 5. Pulmonary valve flow velocity before intervention (A) and 
after intervention (B) (m/s).

Figure 4. CTA showed significant reduction of the right heart after inter-
vention (A). The atrial septal defect was completely closed, and there 
was no residual fistula with the left atrial appendage sealing device (B).  
Echocardiography showed significant reduction of the right heart (C and D).

Figure 2. Electrocardiogram showing atrial fibrillation before  
interventional therapy: more than 1 year before intervention (A); 9 
months before intervention (B); 5 months before intervention (C); 10 
days before intervention (D).
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Moreover, the velocity of pulmonary valve blood flow 
markedly was reduced to near normal velocity (1.5 m/s) 
(Figure 5), tricuspid regurgitation significantly was reduced 
to a mild level (Figure 6), and sinus rhythm was continuously 
normal (Figure 7). Considering the significant improvement, 
we then changed the antithrombotic regimen to replace riva-
roxaban with aspirin 100 mg QD for the following recovery.

DISCUSSION

The main characteristics of this case were the anoma-
lously enlarged ASD and permanent AF that significantly 
were improved by the "one-stop shop" operation. Half a year 
after the closure of ASD, the oversized right heart had almost 
returned to normal size, with heart function being much 
improved, proving that ASD also can be cured by the closure. 
Therefore, if anatomically suitable, interventional therapy can 
avoid more postoperative arrhythmias [Magnin-Poull 2005; 
Yang 2015], such as incision-related atrial tachycardia [Yang 
2015; Sun 2021], atrial flutter, etc. In this patient, the pul-
monary artery was strikingly expanded. Since the pulmonary 
artery is next to the left atrial appendage, left atrial appendage 
occlusion may damage the pulmonary artery. Due to this intri-
cacy, it is, therefore, particularly important to select an occlu-
sion device of appropriate size. Previous evidence has shown 
that the risk of atrial arrhythmia is significantly increased in 
patients with atrial septal defect [Vyas 2020]. However, some 
studies have shown that atrial arrhythmia cannot be recovered 
after ASD closure [Vyas 2020; Duong 2017]. So, in this case, 
the spontaneous restoration and maintained sinus rhythm 
may be related to the recovery of the right heart size and 
the reduction of intracardiac pressure, especially in the right 
atrium. To put it another way, the restoration of AF benefits 
from ASD occlusion rather than LAA occlusion. At present, 
catheter ablation is mainly performed for recovering the left 
atrium, in particular the pulmonary vein. Therefore, catheter 
ablation is not recommended for  structural heart disease 
complicated with AF [Wang 2019; Nitta 2013].

In this case, AF returned to sinus rhythm, which may 
have been benefitted from the following favorable factors. 
First, the patient’s history of atrial fibrillation was relatively 
short (about one year), and the f waves in the ECG were big 
enough. Second, the cardiac structure of this patient returned 
to normal after the ASD occlusion. Third, the patient had 
no severe pulmonary hypertension. Fourth, the patient was 

young and had no other chronic diseases. These factors may 
be conducive to the recovery of sinus rhythm.

Due to the nature of the atrial septal defect, there was no 
need to puncture the atrial septum during left atrial append-
age occlusion, which also reduces the risk of surgical com-
plications and postoperative abnormal embolism. Due to the 
large surface of the occluder, the risk of thrombosis on the 
surface of the instrument is high. To prevent thrombosis, we 
prescribed an anticoagulant (rivaroxaban) for 6 months. It 
turned out that rivaroxaban effectively prevented thrombosis.

The right atrium and right ventricle dilation is the indica-
tor of the efficacy of interventional therapy for ASD. It is well 
known that the elevated pulmonary blood flow velocity is not 
caused by pulmonary stenosis, but instead by the increased 
blood flow caused by the massive left to right shunt. Thus, 
the narrowed pulmonary valve is the main etiological risk for 
ASD. Therefore, the pulmonary artery flow velocity could 
return to normal after occlusion.

In this reported patient, angiography showed that the 
left appendage exhibited cauliflower type, indicative of a left 
atrial appendage occlusion, though CHA2DS2-VASc score 
is 2 points. Therefore, considering INR fluctuation during 
oral warfarin and the history of bleeding, it is reasonable for 
this patient to undergo the “one-stop” intervention for LAA 
occlusion and ASD occlusion  to prevent cardiogenic arte-
rial embolism, a similar intervention that has been reported 
before [Zhang 2020].

In conclusion, we reported a rare case of a female diag-
nosed with a giant ASD, which was demonstrably attributed 
to ASD occlusion. To recover the cardiac structure and func-
tion, we successfully performed the “one-stop” intervention 
for the atrial septal defect and AF. More importantly, the 
patient's permanent AF was improved, and the normal sinus 
rhythm was restored and maintained. In the future, we will 
continue to follow up on the prognosis of this patient. 

Figure 6. Moderate mitral and tricuspid regurgitation before intervention 
(A) and mild mitral and tricuspid regurgitation after intervention (B). 

Figure 7. ECG showed sinus rhythm about 2 months after interven-
tion (A); 3 months after intervention, ECG showed sinus rhythm (B);  
5 months after intervention, ECG showed sinus rhythm (C); 15 months 
after intervention, ECG still showed sinus rhythm.
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