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Abstract
Atrial Septal Defect (ASD) is the third most common congenital heart defect. There are three main types of ASD: ostium secundum, ostium primum and sinus 
venous. There are few reports of multi-hole ostium secundum ASD, its incidence is estimated in 4-10%.

A 56-year-old male attends to medical consultation due to three-month exertional dyspnea, palpitations and lower limb edema. Transthoracic echocardiogram 
reported dilatation of right cavities, ostium secundum ASD, severe tricuspid insufficiency, pulmonary hypertension, left ventricular ejection fraction of 60%. A cardiac 
examination with arrhythmic heart sounds, splitting of the second sound and systolic murmur in second right intercostal space. Electrocardiogram showed atrial 
fibrillation and incomplete right bundle branch block. The 2D and 3D transesophageal echocardiogram confirmed the presence of multi-hole ostium secundum ASD. 
Right heart catheterization showed mild pulmonary hypertension. Surgical management was suggested to correct the multi-hole ASD.

The diagnosis of the ASD should always include a 3D transesophageal echocardiogram for a detailed assessment of the interatrial septum.

Complex multi-hole ostium secundum ASD is a relative contraindication for closure with an Amplatzer device; therefore, a surgical treatment with opened exposure 
should be done.
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Introduction
Atrial septal defect (ASD) is the third most common congenital 

heart disease, with an incidence of 56/ 100,000 births [1]. In Mexico, 
12,000- 16,000 children are born with congenital heart disease per year, 
but the exact ASD incidence is not available [2]. On the other hand, 
congenital heart disease represents the third cause of death in children 
under five years of age according to the National Institute of Statistics 
and Geography (INEGI) [3]. There are three main types of ASD: ostium 
secundum (65 to 75%,), ostium primum 20% and sinus venosus (5 to 
10%) [1]. There are few reports of multi-hole ostium secundum ASD 
and its incidence is 4 to 10% [4]. Currently, the devices made for septal 
closure are designed for larger defects or nearby multi-hole defects, 
but when the defects extend beyond the radius of the closure device or 
there are not all covered, a complete closure is not achieved [4,5].

A male patient in the sixth decade of life, with heart failure 
symptoms is described. The transesophageal echocardiogram led to 
the diagnosis of a complex multi-hole ostium secundum ASD that 
contraindicated the percutaneous treatment. 

Clinical Case
A 56-year-old male attends to medical consultation due to three-

month exertional dyspnea, palpitations and lower limb edema. 
Transthoracic echocardiogram (TTE) reported dilatation of right 
cavities, ASD type ostium secundum, severe tricuspid insufficiency 
(TI), pulmonary hypertension and left ventricular ejection fraction 
(LVEF) of 60%. 

The patient was sent to our institution to continue with the 
diagnostic studies. At cardiac examination with arrhythmic heart 
sounds, splitting of the second sound and systolic murmur in the 
second right intercostal space. The laboratories showed hemoglobin 
(16 gr/dl) and hematocrit (49%) both within normal parameters. The 
electrocardiogram (ECG) with heart rate of 89 bpm, atrial fibrillation, 
and incomplete right bundle branch block. Chest x-ray showed 
cardiomegaly. The TTE demonstrated ASD with Qp / Qs of 1.9 and 
dilation of right cavities. Two and three-dimensional transesophageal 
echocardiogram (TEE) confirmed the presence of a multi-hole ostium 
secundum ASD, with the presence of at least five defects of different 
sizes (Figures 1, 2, videos 1 and 2). Right heart catheterization showed 
mild pulmonary hypertension with pulmonary systolic pressure of 48 
mmHg. The patient was no candidate for percutaneous treatment due 
to the size of the multi-hole ostium secundum ASD and is currently 
awaiting surgical treatment.
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Discussion 
It is a very interesting case of a patient in the sixth decade of life, 

that presented symptoms of heart failure and atrial fibrillation. The 
TTE showed a wide multi-hole atrial septal defect with significant 
hemodynamic repercussion characterized by dilatation of the right 
cavities. The two-dimensional and three-dimensional TEE allowed 
an accurate assessment of the ASD, which defects were multiple 
[6,7]. Sometimes even with 2D transesophageal echocardiogram, the 
presence of multiple defects is not identified, which can be observed 
thru hemodynamic studies [8]. In this way, It is noted that the 3D TEE 
is superior to the two-dimensional TEE in the evaluation of atrial septal 
defects, since it allows a complete visualization of the interatrial septum 
and identifies the presence of additional fenestrations with an excellent 
correlation with the equivalent specimen, as demonstrated in this case 
(Figure 2).

Our patient had a multi-hole ostium secundum ASD with at least 
5 defects, so he was excluded from percutaneous closure with an 
Amplatzer device [9]. There are no clinical guidelines in how to close 
multi-hole ostium secundum ASD, or what therapeutic measure to 
take in order to make treatment decisions, therefore the closure may 
result incomplete and the patient may have a residual shunt [10-12]. 
He L, et al. made anatomic models with a 3D printer to analyze the size 
of the defects and have an adequate closure; this may be a more specific 
way to assess the therapeutic approach of ASD. However, only one of 
the five cases they treated presented more than two defects [13].

Conclusion 
The approach of congenital heart disease specifically ostium 

secundum ASD should always include the performance of 3D 
transesophageal echocardiogram for a better visualization of the 
interatrial septum.

In cases of wide and complex multi-hole ostium secundum ASD, 
surgical closure is recommended. 

Highlights
•	 The 3D transesophageal echocardiogram is the technique of choice 

in the evaluation of ASD because it is the most specific study in 
comparison with equivalent specimens. 

•	 In complex multi-hole ostium secundum atrial septal defects, 
treatment must be surgical.  
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Figure 1. Two-dimensional transesophageal echocardiogram at 0º (A) and 35º with color 
Doppler (B), with a multi-hole ostium secundum atrial septal defect and dilation of the 
right cavities. Abbreviations: RA-right atrium; RV-right ventricle, LA-left atrium, LV-left 
ventricle, Ao-aorta

Figure 2. Anatomic-echocardiographic correlation between an equivalent specimen (A) 
and the three-dimensional transesophageal echocardiogram of the patient (B), showing a 
multi-hole ASD. Abbreviations: ASD-atrial septal defect

Video 1. Two-dimensional transesophageal echocardiogram with color Doppler, with an 
ASD with 4 holes

Video 2. Three-dimensional transesophageal echocardiogram with wide ostium secundum 
ASD with at least 5 holes
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