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Abstract
Background: Knowledge of the size, location and type of the atrial septal defect is very
important guideline for clinicians to decide the type of intervention required .The objective of
the study was to determine the same using transthoracic echocardiography.
Method: Total 42 patients diagnosed with atrial septal defect were studied using twodimensional echocardiography. Examination was done by Siemens ultrasound echo machine
using a P5-1MHz transducer.
Results: In our study we found 41 cases of isolated Ostium secundum type of defect .Single
case of Ostium Primum type were also found.
Conclusion: Atrial Septal Defect is one of the commonest congenital heart defects, which if
detected early, can be corrected easily by surgical intervention. Echocardiography is an easily
available, cost effective and non invasive screening method. This study further boosts its role
as screening and evaluating tool in cases of Atrial Septal Defects.
Keyword: - Congenital heart defects, Atrial septal defect, Ostium primum atrial septal defect,
Ostium secundum atrial septal defect, Echocardiography.
Introduction
The Interatrial Septum develops from three components: The septum primum, the septum
secundum & atrioventricular canal septum .An Atrial Septal Defect (ASD) is abnormal
communication between the two atria that persists after birth. It may occur in different forms.
It can also occur through sinus venosus which is a neighbouring structure. At approximately
28 days of gestation, the development of interatrial septum begins from the septum primum
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which is derived from the primitive atrial roof. It grows downwards towards the developing
septum intermedium. The gap between the septum primum and the septum intermedium is
foramen primum. Before closing of this gap, another gap appears at the upper end of septum
primum. The new gap thus formed is foramen secundum. The septum secundum is formed by
infolding of the atrial roof adjacent to the developing truncus and to the right side of the septum
primum. In the normal heart, the Ostium primum closes by fusion of the mesenchymal cells of
the septum primum with the septum intermedium. Later the two septae overlap each other and
blood flows from right to left atria through the interval between them. This oblique gap in
between septum primum and septum secundum is foramen ovale. The foramen ovale is the
only communication between the two atria after the fusion of the two septa, which occurs by
the gestational age of 2 months normally. [1]
Cardiac congenital defects are very common abnormality. It is most common cause of birth
morbidity of all types of congenital anomalies [2]. Pathophysiology and natural and pathological
history of atrial septal defect will help to decide the correct time for closure of defect before
shunt reversal [3]. Due to development of interventional technology structural congenital defects
like O.S-ASD, VSDs is possible to treat in cardiac catheterisation laboratory [4]
Depending upon its location, the ASD is classified into three types. 1. Ostium secundum ASD
(O.S-ASD) 2. Ostium primum ASD(O.P-ASD). 3. Sinus venous ASD.
1. O.S-ASD -An O.S-A.S.D is present in the region of fossa ovalis. It is the most common
ASD with normal atrioventricular valve. An ostium secundum ASD most often occurs
due to deficiency in septum primum. Its diameter >3cm are common in symptomatic
patients. This defect is found more commonly in female as compared to male .Due to
abnormal flow of blood through the defect, there is enlargement of different chambers
of heart depending upon the stage of the disease.
2. Ostium Primum-ASD- It occurs in 30% of all ASDs including those as a part of complete
atrioventricular defects. Isolated Ostium Primum ASD is present only in 15% of all ASDs.
These defects occur due to failure of fusion of endocardial cushions because of abnormal
migration of mesenchymal cells. With an endocardial cushion defect, atrioventricular canal and
valves may be affected. Ostium primum ASD is also known as partial or incomplete AV canal
defect. There is absence of part of the atrial septum contributed by AV canal. The defect
presents only in lower part of atrial septum and lies on the tricuspid valve and mitral valve with
split leaflets in mitral valve. In most of the cases, patients with ostium primum ASD are mainly
diagnosed during childhood. Survival rate without surgical closure is very low with ostium
primum atrial septal defect.
3. Sinus venosus ASD (SV ASD) - It Occurs only in 10% of all ASDs. It is commonly located
at the junction of superior vena cava (SVC) with the right atrium. It is rarely presents at
junction of the inferior vena cava with the right atrium. Surgical intervention is required to
correct the anatomical anomaly. SV-ASD causes dilatation of right atrium, right ventricle,
pulmonary artery and dilatation of inferior vena cava. [5]
Normal size of heart chambers (for reference):
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Left atrial diameter – 19 to 40 mm
Left ventricular end diastolic size – 36 to 52 mm
Left ventricle size in systole – 24 to 42mm
Right ventricle internal diameter – 7 to 23 mm
Right atrial diameter- 24 to 38 mm [6]
Material and method
Permission from ethical society for research works in Rama medical college, hospital and
research centre (RMCH&RC) was taken prior to the study. This study was done on patients
coming to Medicine OPD in RMCH&RC, Kanpur. Patients having congenital heart disease
were screened for ASD; Consent for transthoracic Echocardiography was taken. Examination
was be done by SIEMENS ULTRASOUND ECHO MACHINE using a P5-1MHz transducer.
Anatomy of ASD was observed in detail by echocardiography.
This study was done on 42 patients in duration of 6 month. Though statistically the sample size
is very small, still this study is relevant due to paucity of other studies on this topic in this area.
Type of defect, its location and size were documented .Size of all four chambers of heart were
recorded .The age and sex of the patients were also noted.
Inclusion criteria- Patients having shortness of breath, heart palpitations, mild headache,
fatigue, swelling in the legs, delayed physical growth and failure to thrive (in case of children)
Exclusion criteria – Patients having no such type of symptoms and any clinical findings
Statistical Analysis: Statistical analysis was performed by using computer based software,
Statistical Package for Social Science (SPSS).
Observation and result
The minimum age recorded was 15 days and the maximum age was 70 years. Out of these 42
patients, 21 were male and 21 were female.
The most common type of ASD according to our study was Ostium secundum type. We found
41 cases of isolated Ostium secundum ASD and one case of isolated Ostium primum ASD.
The single case of O.P.-ASD was detected in a 35 year female. The third type of ASD was not
found in our study.[ figure number – 1 & 2]
The single case of ostium primum defect observed was 35mm in size. The mean size of ostium
secundum defect observed in 20 females was 29.90 mm and mean size defect in 21 male cases
was 32.3 mm. Mean size of ostium secundum defect was 2.34 mm irrespective of sex. [table
number – 2,3]
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The sizes of all four chambers of heart were measured in all 42 cases. The mean chamber size
of right atrium was 44mm, and of left atrium was 3.43 mm in females. The mean chamber size
of right atrium was 37.6 mm, and of left atrium was 30.6 mm in male patients. The right atrium
size was more dilated as compared to left atrium.
The mean chamber size of right ventricle was 43.4 mm and of left ventricle was 65 mm in
female patients. The mean chamber size of right ventricle was 43.2mm and of left side was
59.2 mm in male patients. Left ventricular size was more dilated than right ventricular size.
[table number – 3]
Discussion
Congenital heart diseases ( CHD) is the most commonly occurring congenital disorder,
responsible for 28% approx of all congenital birth defects in india with a birth prevalence of
4-50 per 1000.[7] Prevalence data of different types of CHD is not uniform across the country
due to different settings under which the study was done. Prevalence of CHD at birth is 9 per
1000 live births worldwide ASD is the second most common type after VSD.[8] Increased use
of echocardiography has resulted in increased prevalence of ASDs due to detection of milder
cases too.[9,10 ]
Majority of cases are asymptomatic at birth and may remain undiagnosed till adulthood. It
may present later in life with varied set of signs and symptoms according to its size and age
dependent changes in the functioning of heart .If detected early, vast majority of cases of ASD
are treated successfully due to advanced interventions available now a days. If undetected, the
secundum type of ASD may enlarge with age and may outgrow, making transcatheter closure
difficult or impossible. Larger defects (>20 mm) are more prone to outgrow with time, so early
detection is must for better outcome following repair.
Echocardiography is first line of investigation done now a days to screen and evaluate patients
of atrial septal defects and other congenital anomalies of heart. It is a safe, non-invasive and
effective imaging technique.
In the present study, we found female patient of ASD presenting with mild symptoms like
dysponea on exertion & palpitation, belonging to the age group 0 to 20 years. The size of the
defect in this group ranged from 8 mm – 21mm. Patients of age group 21 – 40 years presented
with increased pulmonary pressure. Patients belonging to more than 40 year of age presented
with symptoms of right heart failure .These findings are in accordance with study by Michael
Humenberger et al, in which out of 236 patients 164 were females belonging to age group 20
to 25 year. [11] ROBERT J.CRAIGet.al. Studied on 128 female patients and found that the most
common age group with diagnosed ASD was 31 – 40 years, which is different from our
observation. [12] PETER HAIRSTON et al. studied on 33 patient in which 27 were ASD cases
and their age group was more than 40 year, which was also very high as compared to our study.
[13]

In the present study, the mean size defect in female patients was recorded as 29.90 mm.
Michael Humenberger et al. Recorded mean size defect of 25.5 mm. HowaidaG.et al. Studied
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on 31 patients in which atrial sepal defect sizes ranged from 4.4 to 25 mm, which compared to
our study is very low. [14]] In our study the size of defect ranged from 8mm to 47mm in female
patients and from 7mm to 47 mm in male patients. Mallesh Kariyappa.et.al Studied on 23
patient in which 17 were females and the mean ASD size was 21.6 mm.[15]
In the present study we found maximum patients belonging to the age group 0 to 5 years are
male. It was similar with Michael humenbeerge et al study on 104 patient in which 38 were
males belonging to age group 4 to 5 year which was similar to our study.
Conclusion
Evaluation of anatomical characteristics of the defect like its type, location, size, and change
in the sizes of heart chambers are essential in not only in diagnosis of ASD but also in
determining the prognosis of the case. Echocardiography provides easy diagnosis and critical
information about the defect which enables clinicians to decide about the treatment and
intervention required. This study boosts the role of Echocardiography as first line of evaluation
of cases of ASD and stresses the importance of early diagnosis to increase the quality of life of
patients and at the same time to decrease load on higher centres.
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