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INTRODUCTION
Down’s syndrome (DS) or Trisomy 21, the most 
frequent and best known chromosomal disorder 
among children is characterized by mental retardation, 
hypotonia, dysmorphic facial features and other 

1-3distinctive phenotypic traits . Its frequency is about 1 
4

case in 800 to 1,000 live births . In 95% of cases, 
Trisomy 21 occurs due to maternal meiosis I non-
disjunction whereas 4% are due to parental/de novo 

5,6
translocation and 1% due to mosaicism . The risk of 
having a child with Down syndrome increases with 

7increasing maternal age . 

Besides mental retardation and hypotonia, which are 
present in virtually all DS children, children with DS are 
at an increased risk for congenital heart defects, 
gastrointestinal defects, deafness, leukemia, 
hypothyroidism and Alzheimer’s disease. The 
frequency of these phenotypic traits ranges from about 
1% for leukemia, 12% for various gastrointestinal and 

8-10 to 40% or more for congenital heart disease (CHD)
14. 

DS is frequently associated with congenital heart 
defects (CHDs). The frequency of CHDs in DS varies 

15greatly in the literature, from 20 to over 60% . They are 
a significant contributor to the morbidity and mortality 
of these children. Early recognition and treatment of 
CHDs increases life expectancy and quality of life in 

16children with DS .  Atrio-ventricular septal defect 
(AVSD), ventricular septal defect (VSD), atrial septal 
defect (ASD) and patent ductus arteriosus (PDA) are 
the most common forms of CHDs. Recent reports 
have shown that the distribution of CHDs in children 
with DS may have ethnic and geographic variations. In 
epidemiological studies carried out in the United States 
and Europe, a complete form of AVSD reached the 
highest rate, affecting up to 60% of patients. 
Alternately, in Asia, isolated ventricular septal defects 
have been reported to be the most common defects, 
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ABSTRACT… Objective: To evaluate the various types of congenital heart defects and to determine their frequency in children with 
Down’s syndrome. Study Design: Descriptive study. Place and duration of study: Department of Pediatrics, Independent University 
Hospital Faisal Abad Pakistan, from January 2010 to December 2012. Methodology: 93 children between the ages of day 1 to 12 years, 
diagnosed clinically as Down’s syndrome based on its characteristic phenotypic appearance, were included in the study. A detailed 
history, physical examination and evaluation of cardiovascular status (including Chest x-ray, Electrocardiogram and Echocardiography) 
were performed in each Down’s syndrome case. Variables of interest included age, sex, maternal age at birth and type and frequency of 
congenital heart disease. Results: Congenital heart disease was present in 48 (51.62%) children out of 93 children with Down’s 
syndrome. Congenital cardiac defects in order of predominant type and their frequency included Ventricular septal defect (29, 60.4%), 
Atrioventricular septal defect (14, 29.1%), Atrial septal defect (2, 4.1%), Patent ductus arteriosis (2, 4.1%) and Tetralogy of Fallots (1, 
2%). 68 (73.2%) Down’s syndrome children (n=93) presented during their first year of life with mean age of 7±4 months. Male 
predominance was observed in both with and without congenital heart disease Down’s syndrome children (male: female 1.7:1 and 2.5:1 
respectively). Mean maternal age at birth was 27±2 years. Conclusions: Congenital heart disease (CHD) is frequently associated with 
Down’s syndrome (DS). Ventricular septal defects and atrioventricular septal defects are the most common forms of CHDs in DS children 
of our region. Their earlier presentation (in infancy) and significant contribution to the morbidity and mor tality of DS children warrants 
early diagnosis of DS and mandatory screening of all DS children for associated CHDs. 



observed in about 40% of patients. In Latin America, a 
secundum type of atrial septal defect (ASD) was 

17reported to be the most common lesion (40%) . 

We conducted this descriptive study at independent 
university hospital Faisal Abad Pakistan to evaluate the 
various types of congenital heart defects and their 
frequency in children with Down’s syndrome.

METHODS
This descriptive, cross-sectional hospital-based study 
was conducted in the Department of Pediatrics, 
Independent University Hospital Faisal Abad Pakistan. 
The objective of our study was to evaluate the various 
types of congenital heart defects and to determine 
their frequency in children with Down’s syndrome 
presenting at Independent University Hospital. 
Duration of study was 3 years from January 2010 to 
December 2012. 

During this time period, 93 children between the ages 
of day 1 to 12 years, diagnosed as Down’s syndrome 
were included in the study. Selection of sample size 
was based on the availability of as much cases, 
convenience of conducting the study and estimation of 
appropriate sample size. Children from both inpatient 
and outpatient department (previously diagnosed as 
DS or not) were included in the study. Diagnosis of 
Down’s syndrome was primarily based on its 
characteristic phenotypic appearance (Genetic testing 
was advised in each case but was left to the 
affordability of parents/caregivers due to financial 
reasons). Phenotypic characteristics used to diagnose 
DS included characteristic mongoloid facies with 
depressed nasal bridge, protruding-scrotal tongue, 
low set ears, upward slanting eyes, medial epicanthic 
folds, brachycephaly, short neck, short and broad 
hands, simian crease, clinodactyly, hypotonia. 
Children with mental retardation and/or hypotonia with 
or without CHDs but not having characteristic 
phenotypic features of Down’s syndrome were 
excluded from the study. 

Protocol of study was fully explained to the parents 
and/or caregivers of children included in the study in 
simple and plain language. Informed consent was 
taken from parents and/or caregivers in each case and 
confidentiality was assured. Clearance from the 
institutional ethical committee was obtained.

A detailed history, physical examination and evaluation 
of cardiovascular status (including Chest x-ray, 
Electrocardiogram and Echocardiography) were 
performed in each DS case and findings were 
recorded in a structured, preformed Performa. 
Variables of interest included age, sex, maternal age at 
birth and type and frequency of congenital heart 
disease. 

The data was analyzed using IBM SPSS V-19 
computer software and was presented through 
frequency tables and diagrams. 

RESULTS
93 children, diagnosed as Down’s syndrome on the 
basis of characteristic phenotype were analyzed for 
age, sex, maternal age, presence of CHDs and their 
type and frequency. The results of these variables of 
interest are summarized in tables I, II and figure 1. 

2
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68 (73.2%) children with DS presented during the first 
year of life. This was due to developmental delay, 
floppiness or symptoms of associated CHDs 
recognized by their parents/caregivers or attending 
physician when compared with other age-matched 
children. Similarly, a significant number of DS children, 
20 (21.5%) presented after 1st year of life due to 
similar reasons especially during the second year of 
life. Mean age was 7±4 months. DS children with 
CHDs (n=48) when analysed for age distribution, 
following results were found. 36 (75%) children 
belonged to 0 to 12 months age group, 11(22.9%) 

children belonged to 1 to 6 years age group and only 1 
(2.1%) child belonged to 7 to 12 years age group. This 
was due to early presentation of most commonly 
associated CHDs with DS. 

Male predominance with male to female ratio of 2.5: 1 
was noted among 93 DS children. DS children with 
CHDs (n=48) also showed a similar pattern with 32 
children being males and 18 children being females 
(male: female, 1.7:1). Maternal age (Mean 27±2 
years) was higher considering the trend of early 
marriages in our society. 

In DS children with CHDs (n=48), VSD (29, 60.4%) 
and AVSD (14, 29.1%) were major types of congenital 
heart defects, accounting for almost 90% of children 
with DS and CHDs. 

DISCUSSION
Frequent (from 20 to over 60%) association of 
congenital heart defects (CHDs) with Down’s 
syndrome (DS) and their early presentation, makes 
them a significant contributor to the morbidity and 
mortality of these children. Review of current literature 
also shows ethnic and geographic variations in types 

15-17and frequency of CHDs in children with DS .

The results of our study are comparable with a similar 
18study conducted by Khan I, Muhammad T  at 

Department of Pediatrics, Postgraduate Medical 
Institute, Lady Reading Hospital, Peshawar, Pakistan. 
Their study also showed a higher incidence of CHDs 
(31, 56.36%) in DS children (n=55) with VSD being 
most common CHD (7, 22.6%). Male predominance 
was also present in DS children included in their study 
with or without CHDs (male to female ratio of 1.5:1 and 
1.7:1 respectively).Unlike our study, they also 
reported other types of CHDs in DS children including 
Multiple cardiac lesions (ASD+PDA, VSD+PDA), 
Pentology of Fallots and Partial anomalous pulmonary 
venous drainage. Like our study, they also diagnosed 
DS based on its typical phenotypic characteristics. 
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A study conducted in Kashmir, India by Ashraf et al  
also found VSD (48%) the major type of CHD in DS 
children. Similar results of VSD predominance in DS 
children were reported by studies conducted in China 

20, 21
(43.6%) and Saudi Arabia (33.3%) . 

Atrioventricular septal defect (AVSD) was observed in 
14 (29.1%) DS children in our study. This is lower than 
reported by researchers from other regions like Ali et 

22al  (48%) in Sudanese children with DS and by 
23Freeman et al  (45%) in American children with DS. 

18
But study conducted by Khan I, Muhammad T  in 
Pakistan found AVSD in 19.4% DS children which is 
comparable to our study. This obvious difference may 
be due to genetic variations related to ethnicity and 

17
geographic location of study population .

Isolated PDA (4.1%) and isolated ASD (4.1%) were 
found in 4 patients (2 cases each) in our study. The 

18
study conducted by Khan I, Muhammad T  showed a 
higher incidence (PDA, 19.4% and ASD, 16.1%). The 
studies conducted in Europe (5%), Sudan (5%) and 
USA (8%) show a lower incidence of these lesions 

24
which is similar to our study . 

CHDs found in DS children are primarily acyanotic but 
our study found 1 case (2.0%) with Tetralogy of Fallots 
(TOF). TOF has been reported as the most common 
cyanotic CHD in children with DS. Studies conducted 

18 23by Khan I, Muhammad T  (6.4%), Freeman et al  
21 20

(4%), Abbag FI.  (5.3%), Lo NS et al  (6%) and Akbari-
25

Asbagh P.  (6.2%) also reported TOF in children with 
DS. 

Limitations of our study include:
1. Lack of genetic testing in all subjects for 

diagnosis of DS and resultant lack of analysis 
of CHDs based on results of genetic analysis. 

2. Our study was hospital-based not population-
based. 

CONCLUSIONS
Congenital hear t disease (CHD) is frequently 
associated with Down’s syndrome (DS). Ventricular 
septal defects and atrioventricular septal defects are 
the most common forms of CHDs in DS children of our 
region. Their earlier presentation (in infancy) and 
significant contribution to the morbidity and mortality 
of DS children warrants early diagnosis of DS and 
mandatory screening of all DS children for associated 
CHDs. 
Copyright© 20 Sep, 2013.
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Never�trust�someone�who�lies�to�you.
Never�lie�to�someone�who�trusts�you.

Mandy
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