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Abstract.

Introduction:

Congenital heart defects in neonates can cause serious growth problems, and they can increase the
rates of morbidity and mortality.

Objectives: Thisstudyis conducted tounderstand the morphology ofthe prominent congenital heart
defect that is ventricular septal defect in the pediatric population of one to twelve years by performing
the eco-cardio graphic study. Also, to derive an understanding of functional defects due to defective
morphology.

Methods:

A survey was carried out amongst the 100 children who visited the IGIMS hospital and either
presented the symptoms of cardiac defects or were previously diagnosed with ventricular septal defects.
In the survey, basic information about the children was recorded, and then an eco-cardiograph was
taken using 2D Doppler technology. The data obtained was subjected to statistical analysis, and the
statistical significance of the data was determined.

Results:

Based on the location of the septal defect in the ventricle, they were classified into three categories,
near the aortic valve is the peri membranous type, near the muscle of the ventricle, which is the
muscular type, and at multiple locations multiple type. The first category defect was among 82%, the
second category defect was about 15.5% and the last category defect was about 1.5%. The complexity
ofthedefectsincreased in certain duetothe presence of other cardiac problems. However, the majority
of patients had defects of less than 5mm which caused leakage of the blood from systemic to pulmonary
circulation.

Conclusion:

Themajority of the defects that were observed could be managed or treated with proper intervention
if they were detected earlier. This could prevent the defect from progressing to more severe cases.

Recommendations:

When conventional TTE is equivocal, a trans-esophageal echocardiogram (TEE) is recommended.
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1. INTRODUCTION:

Congenital heart defects are responsible for
neonatal deaths. However, in the first six months
of life, the defects spontaneously close themselves.
if the defect is larger than normal, it can lead to
serious pathologies that could affect the heart’s
functional ability [1]. A ventricular septal de-
fect is one of the most common congenital heart
defects. Depending on the location and size of
this defect, it can have detrimental effects on the
pumping efficiency of the heart [2, 3].

Based on the site of the defect the ventricular
septal defects are classified as follows: if the de-
fect is near the aortic septum it is known as a
peri membranous defect if it is near the muscles
of the ventricles it is known as a muscular defect
if it is located near the pulmonary region than
it is known as supra crystal defect, and if it is
located nearthe septumbetween atrium and ven-
triclesitcalled as septal defect[4,5]. Most of these
defects channel the blood in the wrong direction
which leads to leakage of systemic to pulmonary
circulation into systemic circulation. If not in-
tervened, it can progress eventually into a pul-
monary circulation disorder [6]. During the first
few months neonates have high pulmonary vascu-
lar resistance which prevents the leakage but as
they age the pulmonaryvascularresistance starts
to fall and the leakage becomes prominent. If the
leakageisnot managed and the underlying defect
isnot treated, then it manifests itself into morbid
pulmonary circulatory dysfunction [7,8].

Several studies have reported that congenital
heart diseases, if detected earlier, can be treated
well. With the help of current technological ad-
vances, it is now possible to view the defects
and accordingly devise a clinical management
plan. Using 2D Doppler technology and pediatric
echocardiography, cardiologists can figure out the
exact morphological defect.

This study aims to understand the morphology
of the ventricular septal defects in the pediatric
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population and classify them. It also aims to de-
termine the manifestation of this defect in severe
pulmonary circulatory diseases.

2. METHODS:

Thechildren whovisited the outpatient depart-
ment of cardiology of the tertiary care center pre-
senting the symptoms of congenital heart defects
or were diagnosed with ventricular septal defects
were considered for the study. The age of the
patients was more than 1 year and less than 12
years. Patients who had any other congenital de-
fects otherthan the ventricular septal defect were
eliminated from the study. The guardians and
parents of the children consented to the study.

A questionnaire was curated in a manner to
understand the clinical features of congenital
heart defects. The sample size for this cross-
sectional survey was determined using the formula
N=Zz2pq/l2. Where p was assumed to be 18%,
which is the occurrence of the muscular ventric-
ular septal defect, 1 was taken as 8, which is the
marginal error for the study. 92 was the sample
size obtained theoretically, which was rounded off
to 100.

After obtaining the basic information from
the questionnaire, pediatric echocardiography was
performed on the selected patients to confirm a
ventricular septal defect. Echocardiography was
used to determine the location and size of the
defect, and Doppler 2D was used to determine
the direction and leakage of the blood flow. The
echocardiography was analyzed at the ventricular
septum, and its three components were observed
for the defect. Once the data was obtained, it
was categorized and subjected to statistical anal-
ysis to determine its significance. According to
the size of the defect, the data was categorized as
follows: less than 5mm, between 5-10 mm, and
more than 10mm.

3. RESULTS:

The male-to-female ratio was 1:1 in this study.
Among100 patients, 57werelessthan 4 yearsold,
4 to 8 years old, and more than 8 years were 10.
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At the initial stage, several 200 patients were ex-
amined for eligibility, however, 100 patients were
excluded from this study due to not being eligi-
ble. Based on the site of the defect observed in
echocardiographyreports, 82 patients had a per-
imembranous defect, 16 had amuscular ventricu-
lar defect, and the remaining 2 had multiple de-
fects.

Table No. 1illustrates the classification of ven-
tricular septal defects based on the size of the de-
fect. 78 patients had defects defect of less than
smm and 13 patients had defects greater than 10
mm. From the 2D Doppler the direction of the
flow of blood was determined, 76 patients who had
a defect of less than 5 mm, had the leakage of the
blood from the systemic circulation into the pul-
monary circulation. There were no patients with
defects of 5mm to 20mm and leakage in both di-
rections.

Other complications along with the ventricular
septal defect studied here are increased pressure
inthe pulmonary artery, defects in the valves, and
infection of the endocardium. There are no com-
plications present with ventricular defects that are
between 5-10 mm.

4. DISCUSSION:

In this study, the majority of the patients be-
longtotheagegroup oflessthan 4 yearsand there
are fewer number patients of age greater than 8
years this is because the spontaneous closure of
the defect occurs usually within a few years of
life and if that does not occur than the symptoms
start appearing. The closure of the defect does
not occur and if the defect is also not repaired
then it might cause growth defects, lowimmunity,
and can be even fatal to the child.

It is clear from the data of this study that a
greater number of patients leaked from the sys-
temic circulation into the pulmonary circulation.
It can be inferred from Table No. 1 that most of
the complications are there with ventricular de-
fectsless than smm. The p-value when compared
for defects with less than 5mm and more than 10
mm with the leakage of blood from systemic cir-
culation to pulmonary circulation was less than
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0.05, indicating that the correlation is significant.
From the study it was found that most of the
defects were of perimembranous type that is in
83 patients the defect was located near the aorta
region. There was a minimum number of patients
who had more than 1 defect [9,10,11]. This was
consistent with other studies. Also,the majority
of the defects are less than 5mm. However, de-
fects of less than 5 mm caused the complication
whichistherise of the pressure in the pulmonary
artery. Whenthenumberofthenumberofdefects
greater than 10 mm were compared withthe num-
berof complicationsit wasfoundthattherelation
was not significant and thus it can be concluded
that larger defects do not have many complica-
tions. Almost all the defects of size less than 5
mm are followed by leakage in pulmonary circu-
lation from systemic circulation which manifests
itself into hypertension of the pulmonary artery.

Several studies have reported that if defects
smallerthan smmarediagnosed earlytheycanbe
managed by surgical procedures easily before they
lead to other complications such as hypertension
in the pulmonary artery [12]. Numerically when
the size of the defect and the direction of leakage
are compared it is found that the defect of more
than 10mm results in bidirectional flow of blood.
However, out of 100, 95 patients had leakage of
systemic circulation into the pulmonary circula-
tion.

There was only one patient who had an infec-
tion in the endocardium with a defect of less than
smm. According to different studies, cases of en-
docarditis are not reported much [13]. The cases
ofhypertension of the pulmonary artery are max-
imum in our study as well as various studies that
are conducted at different tertiary care hospitals.

5. CONCLUSION:

It can be concluded from the study that most
of the ventricular septal defects are less than 5
mm eitherit can close itself spontaneously or can
bemanaged by properintervention. However, the
majority of cases of perimembranous defect do not
close spontaneously but with proper management,
its progress into complication such defect of the

September 22, 2023


https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=26

Student’s Journal of Health Research Africa
Vol. 4 No. 9 (2023): September 2023 Issue
https://doi.org/10.51168/sjhrafrica.v4i9.675

Original article

Table 1: Classiftcation of ventricular septal defects found in the patients.

Parameters Less than smm of 5-10 mm More than 10 mm
defect defect defect

No. of patients 78 09 13

Direction of leakage

From left to right ventricle 76 09 10

In both the direction 02 00 03

Other complication

Hypertensioninthe pulmonary 03 00 04

artery

The defect in the valve 05 o1 o1

Infection of the endocardium 01 00 00

valve and rise in the pressure of the pulmonary
artery can be prevented.

6. LIMITATIONS:

The limitation of this study is that the data
from different hospitals cannot be compared as
it depends on the type and number of patients
visiting and consenting to the study.

7. RECOMMENDATION:

When conventional TTE is equivocal, a trans-
esophageal echo (TEE) is recommended.
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