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Introduction 

Atrial septal defect (ASD) account for 5-10% of all 

congenital heart disease (CHD), and about 30% of 

the CHD diagnosed in adults (1). ASDs are twice as 

common in females as in males. Most ASDs occur 

sporadically as a result of spontaneous genetic 

mutations; however, hereditary forms have been 

reported (2). Associated extra-cardiac congenital 

defects are present in 25% of infants, and about one 

third have a hereditary syndrome (3). Patients are 

usually asymptomatic in the first and second 

decades of life. The most common manifestations of 

this condition in adults are development of fatigue, 

dyspnea on exertion, and exercise intolerance (4). 

Paradoxical embolization, palpitations secondary to 

supraventricular arrhythmias, or recurrent 

respiratory infections may be occur (5). If left 

untreated, patients with hemodynamically 

significant ASDs will develop symptoms of 

right-sided heart failure. Because of its low operative 

risks, the closure of ASD is recommended in 

symptomatic cases with large left to right shunts (6). 

It is a disorder to be addressed surgically or through 

interventional catheterization. The most currently 

used method for secundum type ASD closure is using 

device close in the presence of sufficient rims. 
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Abstract  
Objective: Atrial septal defect (ASD) is the most common congenital heart disease in adults. The aim of 
this study was to determine the value of surgical closure of ASD in patients over 40 years of age.  

Materials and Methods: Retrospective analysis of 96 patients with the mean age of 47.58 ± 6.59, who had 
undergone surgical repair of ASD, was carried out. Pre and postoperative clinical status, New York Heart 
Association (NYHA) functional class and systolic pulmonary artery pressure before and after surgical 
repair, complications of post operation were assessed and analyzed. The follow-up period was between 1 
month and 16 years.  

Results: Before the operations, 62 patients (89.8%) were placed in NYHA functional classes of II and III. 
However, after the surgeries most of the patients could be placed in the functional classes I and II. The 
mean of pulmonary artery pressure before the surgeries was about 46.68 ± 14.18 and dropped to 32 ± 11.89 
mm Hg after the operations (P < 0.0001). Atrial fibrillation rhythm was present in 18 cases preoperatively 
which was reduced to 3 patients at the discharge time (16.6%). The mean right ventricular (RV) sizes were 
reduced from 4.1 to 2.5 cm after the surgical repairs. In 35 cases (36.64%), we had no tricuspid valve 
regurgitation after surgery for RV systolic presser estimation.  

Conclusion: Surgical closure of ASD in patients over 40 years of age could improve their clinical status, 
and lead to a reduced pulmonary systolic as well as smaller RV sizes.  

Keywords: Adults, Atrial Septal Defect, Cardiac Surgery  
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Medications won’t repair the hole, but they may be 

used to reduce some of the signs and symptoms that 

can accompany with ASD. ASD remains unrecognized 

for many years in adults as it has few or no 

associated clinical symptoms (7). Drugs may also be 

used to reduce the risk of complications after 

surgery (8). The standard criterion for treatment of 

ASD is direct closure of the defect by using an open 

approach with extracorporeal support (9). Surgical 

techniques and equipment have since improved to 

the point that the mortality rate from this repair 

approaches zero. Complete earlier surgical repairs 

could prevent subsequent heart failures, pulmonary 

hypertensions, thromboembolic events and also 

arrhythmias (10). Despite the benefits of surgical 

closure of ASD in childhood and adulthood, the 

long-term survival of the patients undergoing surgical 

operations over the age of 40 remains controversial 

(11). The aim of this study is to evaluate the functional 

classes, pulmonary systolic pressures, right 

ventricular (RV) sizes, surgical complications and also 

arrhythmia in patients with ASD. 

 

Materials and Methods 

This study was approved by research committee of 

Tabriz University of Medical Sciences, Iran. Written 

consent was obtained from all the patients. The medical 

records of all patients diagnosed with ASD at the age  

of ≥ 40 years from the January of 1985 until the August 

of 2011 were retrospectively analyzed. The exclusion 

criteria included the small-size ASDs, with QP/QS ≤ 1.5, 

the associated congenital anomalies such as pulmonary 

stenosis, Ebstein anomaly of tricuspid valve, and the 

ages lower than 40. The Patients with anomalous mitral 

valves in ostium premium or ostium secundum types 

ASD were not excluded. All cases underwent full clinical 

evaluation, a 12 lead ECG study, complete 

echocardiographic and also cardiac catheterization 

studies were performed. Echocardiographic evaluation 

included RV dimension in RV out flow tract, using 

M-mode technique from high parasternal long axis 

position, and 4-chamber view. Also comprehensive 

echocardiographic evaluation of shunt sizes or the 

associated valvular or other congenital anomalies, RV 

systolic pressure by tricuspid regurgitation (TR) jet 

velocity and Bernoly equation were calculated. The 

follow-up was through telephone calls and office visits. 

The statistical calculations were performed using SPSS 

for Windows (version 17.0, SPSS Inc., Chicago, IL, USA). 

All (P < 0.05) (two-tailed) were considered as 

statistically significant. Continuous variables with 

normal distribution are presented as mean ± standard 

deviation. Categorical variables were analyzed with 

t-test.  

 

Results 

One hundred and fourteen patients were studied, but 

only 96 patients fit our inclusion criteria. The mean 
ages were 47.58 ± 6.59, ranging from 40 to 68 years of 

age. Women made up 75% of our cases (72 patients) 

and men 25% (24 cases). The mean of pulmonary to 
systemic circulation ratio (QP/QS = 2.5 ± 0.59 (1.6-4.5). 

Pre-operative RV systolic presser (RVSP) was 

between 46 ± 14.18 mm Hg (20-85) and dropped to 
32.77 ± 11.9 mm Hg post operatively (15-70 mm 

Hg). However, the evaluation of RVSP with TR jets 
was not valid in 35 cases, because they had no TR for 

RVSP estimation. We followed 56 patients who were 

active. Forty patients were in our missed data due to 
wrong numbers or address changing (Table 1 and 

Figure 1).  

 
Table 1. Demographic data of study population 
Variable Mean ± SD 
Age 47.58 ± 6.59 
Qp/Qs 2.50 ± 0.59 
RVSP pre-operative 46.68 ± 14.18 
RVSP post-operative 32.77 ± 11.89 

RVSP: Right ventricular systolic presser; SD: Standard deviation 

 

 

 

 

 

 

Figure 1. Demographic flowchart of study population 
CHB: Complete heart block; Af: Atria fibrillation; VPB: Ventricular premature beats; ICU: Intensive care unit; FC: Function 

class; DOE: Dyspnea on exertion 

Male = 24 (25%) 
Female = 72 (75%) 

Symptom 

FC        I = 5 (7.2) 
II = 31 (44.9) 
III = 31 (44.9 
IV = 2 (2.9) 

 

CHB = 1 
Af = 18 
VPB = 4 
Renal failure = 3 
Pneumonia = 1 
Stroke = 1 
ICU stay > 72h = 3 
Respiratory failure = 3 
Mortality = 1 

Surgical complications 

Retrospective study 
n = 114 

(Missing = 18, data in) study = 96 
 

DOE = 25 (29.1%) 
Palpitation = 11 (12.8%) 

Chest pain =3 (3.5%) 
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Discussion 

ASD is a volume over load of the right heart, with 

symptomatic deterioration with increasing of age and 

also heart failures which lead to death after 35-50 

years of age (12). It is recommended surgical or 

catheter-based correction of this anomaly in 

childhood to prevent complications of ASD such as 

thromboembolic events, AF rhythm, and heart failure 

in adulthood (13). After the first report of the 

successful surgical repair of ASD with operative 

mortality rate of 6-9%, nowadays the mortality has 

decreased to 3% and incomplete closure is 

uncommon (< 1%) (14). The previous belief 

indicating that only 50% of patients with unrepaired 

ASDs could live to be over 40 and that only < 10% 

could be alive after the age of 60 has not been 

confirmed by other studies (15,16). Fiarresga et al. 

showed that there was an increased risk of post 

operative cardiovascular complication with patients 

who had an operation after the age of 40 years when 

compared with the surgeries in childhood or young 

adulthood (17), but our study revealed only one 

in-hospital death in 49 years, an old woman with 

intractable arrhythmia, respiratory and renal failure. 

Our study mainly pointed out the post-operative 

complications. ICU stays exceeding 72 h were found 

only in 3 cases; 1 case being due to renal and another 

one because of respiratory failure. We found AF 

rhythm only in 18 cases (64.7%) in women, 12 cases 

(64.7%) of men, all of them converted to sinus rhythm 

except for 3 cases (Figure 1). Multiple discrepancies 

were found in exploring the clinical impact of surgical 

treatment of ASD in patients over 40 years old (18). 

These might be related to heterogeneity of the study 

groups and the study bias. For reducing these 

disagreements, Konstantinides et al. used multivariate 

analysis in 179 consecutive patients over the age of 40 

with diagnosis of isolated ASD. They found significant 

mortality rate decrement after surgical repairer of the 

defects (18). Their results were in complete 

agreement with ours which showed only 1 death in 

hospital. Attie et al. In recent publications of 473 

adults with ASD over the age of 40 years in 

randomized medical or surgical groups found no 

significant alteration of prognosis in terms of 

mortality, whereas the risk of major cardiovascular 

complications was clearly elevated in the surgical 

group (19). Furthermore, our study revealed more 

dramatic decrement of RVSP and RV sizes after 

surgery and these are compatible with the results of 

Kijima et al. group who compared surgical closure of 

ASD before and after the age of 25 years with the 

natural history of un operated patients (20). 

Functional capacity also decreased from II, III to I and 

II in our study group. All patients were active and 

alive after our surgical repair excluding the one who 

died in hospital. 

 

Conclusion 

Surgical closure of ASD in patients over 40 years of 

age could improve their clinical status, functional 

capacity and lead to a reduced pulmonary systolic as 

well as smaller RV sizes and incidence of heart 

failure. Also correction of this anomaly should be 

considered regardless of patients’ age.  
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