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ABSTRACT

Background: Ventricular septal defect (VSD) is the most prevalent congenital heart abnormality,
comprising a quarter of all cases. When these VSDs are small and cause a left-to-right shunt,
patients often remain asymptomatic, with the condition typically detected during routine physical
examinations. On the other hand, larger VSDs can lead to a range of distressing symptoms in
infants, including difficulty breathing, feeding challenges, inadequate growth, excessive sweating,
and even early-onset cardiac failure.

Objective: The objective of the study was to analysis the clinical profile and size and type of VSD
in Paediatric patients admitted in a tertiary care hospital in Dhaka, Bangladesh.

Methods: This prospective cross-sectional study spanned six months, commencing in January
2022 and concluding in June 2022. The research was conducted within the Department of Pediatric
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Cardiology at the Bangladesh Shishu Hospital and Institute. The study focused on children aged
one month to eighteen who had received a clinical diagnosis of Ventricular Septal Defect (VSD).
The confirmation of this diagnosis was achieved through echocardiography. Only cases where VSD
was the sole cardiac abnormality were included in the study cohort. Data collection and subsequent
analysis were conducted using SPSS version 24.0.

Results: Among the total of 135 cases, 55.6% were male and 44.4% were female with male female
ratio 1.25:1. 76.3 % cases presented in 1%t year of life. Perimembranous VSD was the commonest
(79.3%) followed by muscular (8/1%), Inlet (7.4%) and doubly committed VSD (5.2%). Common
symptoms were cough (98.5%), fever (88.1%), breathlessness (85.1%), feeding problem (83.7%),
failure to thrive (74.8%) and common sign were Pansystolic murmur (100%), tachypnea (98.5%),
tachycardia (70/4%), crepitation (91.1%), subcostal retraction (98.5%), hepatomegaly (70.4%) and
wheeze (7.4%) were the frequent clinical findings. Down syndrome associated with inlet VSD
(2.9%). Complications associated with VSD were pneumonia (91.1%), malnutrition (74.8%),
congestive cardiac failure (CCF) (70.4%), Eisenmenger syndrome (1.5%) and Infective endocarditis
(1.5%).

Conclusion: The perimembranous type is the most prevalent form of Ventricular Septal Defect
(VSD). VSDs that are moderate to large can lead to severe symptoms and various complications.
Timely identification and appropriate treatment are crucial in averting these associated
complications, ultimately decreasing mortality and morbidity rates among affected children.

Keywords: Ventricular septal defect; pansystolic murmur; echocardiography; infective endocarditis.

1. INTRODUCTION frequently detected during routine physical

Ventricular Septal Defect (VSD) stands as the
most prevalent congenital cardiac anomaly,
constituting 25% of all cases of congenital heart
disease (CHD) [1]. The discovery of VSD dates
back to 1847, when Dalrymple first identified this
condition [2]. Isolated VSD occurs in
approximately 2-6 out of every 1000 live births
[3,4]. VSD is characterized by a developmental
flaw in the interventricular septum, stemming
from insufficient growth, misalignment, or the
failure of parts to fuse properly within the
ventricular septum [5]. This septum consists of
four distinct components: the membranous,
muscular (often called trabecular), infundibular,
and atrioventricular or inlet portions [6,7]. VSDs
are categorized into four types based on their
location: perimembranous, muscular  or
trabecular, infundibular/outlet/supracristal/doubly
committed, and atrioventricular/inlet VSD.
Additionally, they can be classified by size
relative to the diameter of the aortic annulus.
Sizes include small (£25% of aortic annulus
diameter), medium (>25% but <75% of aortic
annulus diameter), and large (>75% of aortic
annulus diameter) [6,7]. Perimembranous
defects are the most prevalent, accounting for
approximately 70-80% of cases [8,9]. The
progression of a Ventricular Septal Defect (VSD)
differs depending on the size of the defect. Small
VSDs, characterized by minor left-to-right
shunting and normal pulmonary artery pressure,
usually do not cause symptoms and are

check-ups. On the other hand, larger VSDs,
which result in increased blood flow to the lungs
and elevated pulmonary pressure, can manifest
with early infant symptoms such as difficulty
breathing, trouble with feeding, inadequate
growth, excessive sweating, and heart failure [1].
Prolonged large left-to-right shunts can cause
irreversible changes in the pulmonary vascular
endothelium, resulting in persistent pulmonary
arterial hypertension (PAH). When the pulmonary
circulation pressure exceeds that of the systemic
circulation, the shunt direction reverses, leading
to what is known as Eisenmenger syndrome,
which affects 10% to 15% of VSD patients. In
diagnostic techniques, Color Doppler
transthoracic echocardiography (TTE) takes
center stage as an invaluable tool, primarily due
to its remarkable sensitivity. When detecting
ventricular septal defects (VSDs), Color Doppler
TTE demonstrates exceptional performance,
identifying as many as 95% of these defects,
particularly those non-apical lesions that exceed
5 mm in size. This diagnostic modality delivers
comprehensive insights into the morphology of
VSDs, including their dimensions, locations, and
the number of defects. It also provides crucial
hemodynamic information such as the jet's size,
the defect's severity, and an estimation of
pulmonary artery pressure [10,11].
Electrocardiography (ECG) appears normal in
half of VSD patients, but it may reveal left
ventricular hypertrophy in those with large
shunts. Patients with PAH may exhibit ECG
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abnormalities like right bundle branch block, right
axis deviation, right ventricular hypertrophy and
strain. Chest radiography (CXR) may not always
reveal noticeable abnormalities in individuals with
small defects. However, an enlarged cardiac
silhouette may become apparent in cases of
larger defects and an enlarged left ventricular
size. Pulmonary arterial hypertension (PAH) can
manifest as an enlarged right ventricle and an
increased pulmonary diameter, which can be
detected on CXR images. Cardiac
catheterization provides precise hemodynamic
data on pulmonary vascular resistance and the
response to vasodilators, making it particularly
valuable for assessing patients being considered
for surgical closure [9]. Our study endeavours to
present a comprehensive overview of VSD cases
in children within the pediatric cardiology
department of Bangladesh Shishu Hospital and
Institute. This tertiary care centre, in Dhaka,
Bangladesh, serves as a referral hub for patients
nationwide. The outcomes of this study aim to
enhance early  diagnosis and proper
management, ultimately leading to reduced
mortality and morbidity rates.

2. MATERIALS AND METHODS

The research was carried out at the Department
of Pediatric Cardiology within Bangladesh Shishu
Hospital and Institute in Dhaka. The study was
conducted from January 2022 to June 2022.
During this period, all children aged between 1
month and 18 years admitted with a clinical
diagnosis of Ventricular Septal Defect (VSD)
underwent echocardiography to confirm the
diagnosis. The study exclusively included cases
of isolated VSD, meaning no other cardiac
anomalies were present. The size and location of
the VSDs were determined using two-
dimensional transthoracic colour  Doppler

echocardiography. Patients were categorized
into three distinct classes based on the aortic
annulus size. Specifically, they were classified as
small if the VSD measured equal to or less than
25% of the aortic annulus diameter, medium if it
measured more than 25% but less than 75%,
and large if the VSD exceeded 75% of the aortic
annulus diameter. Furthermore, VSDs were
classified based on location, including
perimembranous VSD, muscular or trabecular
VSD, infundibular or outlet or supracristal or
doubly committed VSD, and atrioventricular or
inlet VSD. In addition to echocardiography, a

comprehensive assessment of each case
involved:

e Taking a detailed medical history.

e Conducting anthropometric

measurements.
e Performing chest X-rays.
e Obtaining electrocardiograms (ECGS).

Anthropometric measurements were carried out
by the standardized procedures outlined by the
World Health Organization (WHO). The collected
data was subsequently entered into a database
and analyzed using SPSS version 24.0.

3. RESULTS

Table 1. Gender distribution of the patients
(N=135)

Out of the total patients, 75(55.6%) were Male
and 60(44.4%) were female. Male: female ratio
was 1.25:1.

Gender Frequency Percentage
(n) (%)

Male 75 55.6%

Female 60 44 4%

Gender wise patients distribution

H Male ®Female

Fig. 1. Pie chart showed the gender distribution of the patients. (N=135)
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Table 2. Age group wise patient’s distribution (N=135)

Among the 135 patients, 103(76.3%) patients were below one year of age at presentation and only
3(2.2%) patient had present after 5 years of age.

Patients Age Group Frequency Percentage
(n) (%)

1 month to 1 year 103 76.3%

>1 year to 5 years 29 21.5%

>5 years to 18 years 3 2.2%

Age group wise patients distribution

76-36%

80.00%
70.00%
60.00%
50.00%
40.00%
30.00% D
20.00%

0.00%

1month to 1 year >1 year to 5 years >5 years to 18 years

Fig. 2. Colum chart showed age group wise patients (N=135)
Table 3. Symptoms of admitted VSD patients (N=135)
Regarding the clinical presentation, 133(98.5%) of patients presented with cough and 118(88.1%)

patient presented with fever. Other presentation includes breathlessness 115(85.1%), feeding
problem 113(83.7%), failure to thrive 101(74.8%).

Symptoms Frequency Percentage
(n) (%)

Cough 133 98.5%

Fever 118 81.1%

Breathlessness 115 85.1%

Feeding problem 113 83.7%

Failure to thrive 101 74.8%

Table 4. Sign of admitted VSD patients (N=135)

The major signs in order of frequency were pansystolic murmur 135(100%), tachypnea 133(98.5%),
subcostal retraction 133(98.5%), crepitation 123(91.1%), tachycardia 95(70.4%), hepatomegaly
95(70.4%), Cardiomegaly 95(70.4%) and wheeze 10(7.4%).

Signs Frequency Percentage
(n) (%)
Tachycardia 95 70.4%
Tachypnea 133 98.5%
Subcostal retraction 133 98.5%
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Signs Frequency Percentage
(n) (%)
Crepitation 123 91.1%
Wheeze 10 7.4%
Hepatomegaly 95 70.4%
Cardiomegaly 95 70.4%
Pansystolic murmur 135 100%

Table 5. Syndrome associated with VSD patients (N=135)

Among 135 patients, 4(2.9%) was diagnose as a case of down syndrome (2.9%) on the basis of
clinical findings and 1(0.7%) patient was Turner syndrome.

Syndrome associated with VSD Frequency Percentage
(n) (%)

Down syndrome 4 2.9%

Turner syndrome 1 0.7%

Table 6. Types of VSD according to anatomical location (N=135)

Among the VSD cases, 107(79.3%) children had perimembranous VSD, 11(8,1%) had muscular VSD
and 10(7.4%) patient had inlet VSD and 7(5.2 %) had outlet type of VSD.

Anatomical type of VSD Frequency Percentage
(n) (%)

Perimembranous VSD 107 79.3%

Muscular / Trabecular VSD 11 8.1%

Atrioventricular / Inlet VSD 10 7.4%

Outlet / supracristal / doubly committed VSD 7 5.2%

Table 7. Types of VSD on basis of size of aortic annulus (N=135)

Echocardiography done in the study subjects found 5(3.7 %) cases had small VSD, 39(28.9%) cases
had moderate VSD, while 91(67.4%) cases had large VSD.

Type of VSD on basis of size Frequency Percentage
(n) (%)

Small VSD 5 3.7%

Moderate VSD 39 28.9%

Large VSD 91 67.4%

Table 8. Complications of patient with VSD (N=135)

Among the complications that were frequently associated were pneumonia 123(91.1%) followed by
Malnutrition 101(74.8%) and CCF 95(70.4%). 2(1.5%) patients present with infective endocarditis and
2(1.5%) patients present with Eisenmenger syndrome. Among the 101 cases of malnutrition,
63(46.7%) patients had severe malnutrition and 38(28.1%) patients had moderate malnutrition.
Complications were mostly observed in moderate-to-large VSD.

Complications Small VSD Moderate Large VSD Total

(n=5) VSD (n=39) (n=91) (N=135)
Pneumonia 2 (40%) 30 (76.9%) 91 (100%) 123(91.1%)
Bronchiolitis 3(60%) 7(17.9%) Nil 10(7.4%)
CCF Nil 15(38.5%) 80(87.9%) 95(70.4%)
Infective endocarditis Nil 2(5.1%) Nil 2(1.5%)
Malnutrition Nil 20(51.3%) 81(89.01%) 101(74.8%)
Eisenmenger syndrome  Nil Nil 2(2.2%) 2(1.5%)
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Table 9. Feeding history of patient with ventricular septal defect (N-135)

Regarding feeding history, only 45(33.3%) patients on exclusive breast feeding, 66(48.9%) patient on
breast feeding + formula feeding and 24(17.8%) patient on formula feeding only.

Breast feeding history Frequency Percentage
(n) (%)

Exclusive breast feeding 45 33.3%

Breast feeding + formula 66 48.9%

Only Formula feeding 24 17.8%

Among the other investigations, chest X-ray
finding of cardiomegaly and plethora were seen
in 95(70.3%) cases, ECG was normal in
41(30.4%) cases, 68(50.4%) cases had left
ventricular hypertrophy, 17(12.6%) cases had
right ventricular hypertrophy and 9(6.6%) cases
had biventricular hypertrophy

4. DISCUSSION

Ventricular septal defect (VSD) is children's most
common cyanotic congenital heart condition. A
comprehensive understanding of the clinical
characteristics of VSD is crucial for early
diagnosis and effective treatment, ultimately
reducing the risk of complications. Our study
focuses on patients admitted to the Department
of Pediatric Cardiology at Bangladesh Shishu
Hospital and Institute, Bangladesh's largest
tertiary care children's hospital, serving patients
nationwide. Our study observed a higher
prevalence of VSD in males, with a male-to-
female ratio of 1.25:1, consistent with findings
reported by Kazmi et al. [12] and Chaudhry et al.
[13]. Most cases (76.3%) presented during
infancy, which aligns with the research
conducted by Hussain et al. [14]. Regarding the
size of VSD, we observed that 3.7% were small,
28.9% were moderate, and 67.4% were large,
with a similar pattern reported by Ramachandran
et al. [15]. The perimembranous type was the
most common anatomical subtype (79.3%),
followed by the muscular type (8.1%), inlet type
(7.4%), and the least frequent outlet type (5.2%),
consistent with studies conducted in Western
countries [16]. Regarding clinical presentation,
the most common symptoms included cough,
fever, breathlessness, feeding difficulties, and
failure to thrive, corroborating other studies'
findings [17]. Clinical signs such as pan systolic
murmur, tachypnea, tachycardia, crepitations,
subcostal retraction, hepatomegaly,
cardiomegaly, and wheezing were frequently
observed, consistent with findings in other
developing countries [18,17]. Complications were
notable in our study, with congestive heart failure

(CCF) present in 70.4% of patients, particularly in
cases with moderate-to-large  VSD. This
contrasts with the study by Sharmin et al., where
only 30% of patients presented with CCF [17].
Additionally, we found that the size of VSD
affected growth, with a higher prevalence of
malnutrition in cases with large VSD (89.01%)
and moderate VSD (51.3%). Severe malnutrition
was present in 46.7% of cases and moderate
malnutrition in 28.1%, a pattern similar to that
observed by Quasy et al. [19]. Two patients were
diagnosed with Infectious endocarditis, and two
developed Eisenmenger syndrome. Regarding
feeding practices, 33.3% of patients were
exclusively breastfed, 48.9% received a
combination of breast and formula feeding, and
17.8% were exclusively formula-fed. This
variation may be attributed to difficulties in
breastfeeding and failure to thrive, particularly in
cases with large VSD, prompting parents to opt
for formula feeding. Chest X-ray findings
revealed cardiomegaly and plethora in 70.3% of
cases, consistent with findings by Harshangi et
al. [18]. ECG results showed that 30.4% of cases
had a normal ECG, 50.4% had left ventricular

hypertrophy, 12.6% had right ventricular
hypertrophy, and 6.6% had biventricular
hypertrophy. These ECG findings were

comparable to those reported by Hussain et al.
[14], with normal ECG in 28% of cases and left
axis deviation (65.3%) as the most significant
ECG abnormality. While the rate of exclusive
breastfeeding in Bangladesh stands at 65%, our
study found lower rates, likely due to the
challenges faced by patients with large VSD in
breastfeeding and their subsequent failure to
thrive, leading parents to opt for formula feeding.

5. CONCLUSION

The perimembranous type was the most
prevalent form of ventricular septal defect (VSD).
Infancy was the primary period when patients
with VSD typically sought medical attention.
Notably, moderate and large VSDs often
manifested with severe symptoms. Patients with
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moderate-to-large VSDs frequently experience
complications such as pneumonia, congestive
heart failure (CHF), malnutrition, and failure to
thrive. The timely identification and treatment of
VSDs can be crucial in preventing these
associated complications, ultimately reducing
the mortality and morbidity rates in affected
children.
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