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ABSTRACT

Background: Down syndrome (DS) is the most common chromosomal abnormality associated with learning
difficulties with reported incidence betweenl1/600 -1/1000 live births. DS (trisomy 21) is the most common
chromosomal abnormality seen in clinical practice. Most children with DS have trisomy 21, due to chromosomal non-
disjunction during meiosis; however, other abnormalities, such as Robertsonian translocation, mosaic, double or triple
aneuploidies have been reported. The association between DS and congenital heart disease (CHD) is well established.
Congenital heart disease is the most common cause of death among patients with DS and affected children have an
increased risk of mortality.

Methods: The present descriptive study was conducted on children who had clinical features suggestive of Down
syndrome and who were karyotypically proved as Down syndrome.

Results: In 100 cases of down syndrome 60 children were males and 40 children were females. 45 children had
congenital heart diseases. The frequency of CHD in down syndrome is 45%. Ventricular septal defect was the most
common CHD found 40% children with down syndrome.

Conclusions: All children with Down’s syndrome should have a cardiac evaluation at birth. Early referral and
screening of all babies born with the clinical phenotype of DS should be encouraged due to the high prevalence of
congenital heart defects.
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INTRODUCTION

Down syndrome (DS) is the most common chromosomal
abnormality associated with learning difficulties with
reported incidence between1/600 -1/1000 live births.t
Down syndrome is also called Trisomy 21, is the
commonest genetic pattern of malformation in human
being. Down syndrome was first described by John
Langdon Haydon Down with characteristic physical
features and problems and so known as Down syndrome.?
DS (trisomy 21) is the most common chromosomal
abnormality seen in clinical practice.® Most children with
DS have trisomy 21, due to chromosomal non-disjunction
during meiosis; however, other abnormalities, such as

Robertsonian translocation, mosaic, double or triple
aneuploidies have been reported.* The association
between DS and congenital heart disease (CHD) is well
established. Congenital heart disease is the most common
cause of death among patients with DS and affected
children have an increased risk of mortality.>® The
prevalence of congenital heart abnormalities in patients
with Down syndrome ranges from 40 to 50%.%° Among
the patients who have a congenital heart defect, half of
them presents with atrioventricular septal defect (AVSD),
which is rarely an isolated heart defect (2.8%).%! In
addition to AVSD, interatrial communication (IAC),
interventricular communication (IVC) and patent ductus
arteriosus (PDA) are also frequent in Down syndrome.
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These pathologies are associated with lower mortality
rates and less complications.® The present study was
conducted to evaluate the frequency of various types of
congenital heart defects in Down’s syndrome children
who attended the tertiary care medical college hospital.

METHODS

The present descriptive study was conducted in the
Department of Pediatrics, Sri Siddhartha Medical College
hospital, Tumkur and Department of Pediatrics,
Basveshwara Medical College Hospital Chitradurga,
Karnataka, India. Hundred consecutive children who had
clinical features suggestive of Down syndrome were
subjected to karyotyping. The children who were
karyotypically proved as Down syndrome were included
in the study. After a detailed history and physical
examination, Down syndrome children were subjected to
chest X-ray, ECG and two-dimensional echocardiography
with colour Doppler studies. The results were statistically
analysed.

RESULTS

A total of consecutive 100cases of Down syndrome were
included in the study. In these 100 cases of Down
syndrome 60 children were males and 40 children were
females. 45 children had congenital heart diseases. Out of
60 male children 33children had CHD and out of 40
female children 12 children had CHD. The frequency of
CHD in Down syndrome is 45% (Table 1).

Table 1: Sex distribution among Down syndrome with
congenital heart disease.

| Sex "CHD  NoCHD  Total
Male 33 27 60
Female 12 28 40
Total 45 55 100

About 93 cases belonged to Non-disjunction, among
which 41 children had CHD. Translocation was noted in
6 cases, among which 4 cases had CHD. Mosaicism is
noted in one case which did not have any CHD (Table 2).

Table 2: Genetic composition among Down syndrome
with congenital heart disease.

Non-disjunction 41 52 93
Translocation (14,22) 4 2 6
Mosaicism 0 1 1

Ventricular septal defect was the most common CHD
found in the Down syndrome children. Ventricular septal
defect was found in18 (40%) children with down
syndrome. Endocardial cushion defect was seen in 11
(24.4%) children. Eight (17.7%) children had atrial septal
defect. Patent ductus arteriosus and tetrology of fallot

was seen in 5 (11.1%) children and 3 (6.6%) children
respectively (Table 3).

Table 3: Pattern of CHD in children with Down

syndrome.
Congenital heart disease _No % |
Ventricular septal defect 18 40
Endocardial cushion defect 11 24.4
Atrial septal defect 08 17.7
Patent ductus arteriosus 05 11.1
Tetralogy of fallot 03 6.6
Total 45

DISCUSSION

Down syndrome is the most frequently observed
autosomal chromosome anomaly among live births and is
the main genetic cause of mild to moderate mental
retardation in children.*? About 40-50% of children with
Down syndrome have congenital heart disease. The
incidence of congenital heart disease in the present study
is 45%. In the study conducted by Wells GL et al the
incidence of CHDs was 48%, which is comparable to
present study in a similar study by Bhatia et al, the
incidence of CHD was 44%.1%14

In the present study, ventricular septal defect (40%) was
the most common CHD associated with Down syndrome
children, followed by endocardial cushion defect
(24.4%), atrial septal defect (17.7%) and patent ductus
arteriosus (11.1%). In the study conducted by Paladini D
et al, the incidence of CHD in Down syndrome was 56%.
The most common CHD was ventricular septal defect
(48%), followed by atrio-ventricular septal defect
(44%).> There are many studies which have results
comparable to the present study (Table 4).15%

Table 4: Comparison of CHD in Down syndrome
from various studies.

Most common
cardiac anamoly

Percentage

of CHD

grBeeertn:P 44 (IjE:f(lc;:ardial cushion 45
Ea(leat\c;ilni 56 (\j/eezf:t(:r:cular septal 48
:triadl C 475 ngtlifardial cushion 421
;rueds;nt 45 (\j/e(efr;g:cular septal 40
CONCLUSION

Congenital heart defects are common in children with
Down’s syndrome. The commonest congenital heart
disease in Down’s syndrome is ventricular septal defect
in our set-up. All children with Down’s syndrome should
have a cardiac evaluation at birth. Early referral and
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screening of all babies born with the clinical phenotype
of DS should be encouraged due to the high prevalence of
congenital heart defects.
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