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ABSTRACT 

Background: Down’s syndrome (DS) or trisomy 21 is a chromosomal disorder frequently associated with a 

varied combination of morphological and structural birth defects. Individuals with Down syndrome are more 

prone to congenital heart defects such as atrioventricular septal defects (ASD), ventricular septal defects 

(VSD), isolated secundum atrial septal defects. Congenital and acquired gastrointestinal anomalies and 

hypothyroidism are common in patient with DS. 

Aims: To measure the frequency of congenital heart disease (CHD) among study population, to categorize 

CHD according to their anatomical location  and to demonstrate socio-demographic characteristics of Down 

syndrome patients. 

Methods:  Case series study design was conducted in Mosul over one year period starting from the 1
st
 of 

Dec. 2011 to the 30
th
 of Nov. 2012. Parents have been intervened by one of the investigators, and a 

specially designed questionnaire form were completed to each patient.  

   Echocardiography have been conducted to all patients included in the study by a qualified pediatric 

cardiologist in Echo Unit- Khansaa Teaching Hospital, the echo result was recorded in the questionnaire 

form. Analysis of the data was conducted by using SPSS, and excels computer systems; simple rates and 

ratios were calculated in order to describe the study findings.  

Results: The present study includes a total of 69 patients diagnosed with Down’s syndrome. Two thirds of 

study population was below six months of age. Male gender constitutes 69.6% of study population with male 

to female ratio 1:0.44. 39.2% of mothers are in age group ≥40 years. Fifty patients (72.5%) with DS 

diagnosed to have CHD by echocardiography. ASD was the most common defect and was diagnosed 

among 30% of patients, followed by complete AV canal and VSD which constitutes 20% each. 14.5% of 

patients with DS have extra cardiac anomalies and GIT anomalies were the most frequent one.  

Conclusion: The incidence of congenital heart disease in patients with Down’s syndrome was high in this 

study (72.5%). ASD was the most frequent form observed. 
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 الخلاصت

هى اضطشاب فٍ انكشويىسىياخ َشذثظ غانثا يع يعًىعح يٍ انعُىب انًىسفىنىظُح  12يرلاصيح داوٌ او ذصهس انصثغٍ  الخلفيت:

%( يصم 03-%03وانخهقُح. ألأطفال انزٍَ َعاَىٌ يٍ يرلاصيح داوٌ َكىَىٌ اكصش عشضح نلإصاتح ترشىهاخ خهقُح فٍ انقهة )
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ٌ انرشىهاخ انخهقُح نهعهاص انهضًٍ كًا أ وعُىب انحاظض الأرٍَُ . ،انثطٍُُ، عُىب انحاظض انثطٍُُ عُىب انحاظض الأرٍَُ

 وَقص هشيىٌ انغذج انذسقُح ذعرثش شائعح نهًشضً انًصاتٍُ تًرلاصيح داوٌ.

انقهة انخهقُح وفقا  ، نرصُُف ذشىهاخنًشضً يرلاصيح داوٌ قُذ انذساسح نقُاط َسثح ذكشاس ذشىهاخ انقهة انخهقُح :هذاف البحثأ

 نًىقعها انرششَحٍ ولإظهاس انخصائص الاظرًاعُح وانذًَىغشافُح نًشضً يرلاصيح داوٌ.

ذى  )سُح واحذج( . 03/22/1321نغاَح  2/21/1322ظشَد دساسح ذسهسم انحانح فٍ يذَُح انًىصم نهفرشج يٍ أ :طريقت البحث

سرثُاٌ إسرًاسج إخز انًعهىياخ انطثُح يٍ أحذ انىانذٍَ حسة أح وذى ذضًٍُ ظًُع انًشضً انًصاتٍُ تًرلاصيح داوٌ فٍ انذساس

ظشاء هزا انفحص طفال يؤهم لإأظشَد فحىصاخ صذي انقهة نعًُع انًشضً انًشًىنٍُ تانذساسح يٍ قثم طثُة أخاصح. وقذ 

  كسم.أوَظاو  SPSSسرخذاو تشَايط ئذحهُم انثُاَاخ ت ٌظشأ .يسرشفً انخُساء انرعهًٍُ نلأطفالفٍ 

قم يٍ سرح شهىس. كاَد َسثح أطفال انًصاتٍُ عًاس شهصٍ الأأطفم يصاب تًرلاصيح داوٌ وكاَد  96شًهد هزِ انذساسح   :النتائج

ستعٍُ و يساوٌ لأأكصش يٍ أطفال انًصاتٍُ يهاخ الأأ% يٍ 06.1عًاس أ.كاَد  3.44.2َاز % وَسثح انزكىس نلأ96.9انزكىس 

 03) %51.0طفال يرلاصيح داوٌ ترشىهاخ انقهة انىساشُح أصاتح إ% وكاَد َسثح 00.9قاسب سُح. كاَد َسثح صواض غُش الأ

 VSDانثطٍُُ صاتح تعُىب انحاظض %( ذهرها الإ03كصش شُىعا )هٍ الأ ASD رٍَُصاتح تعُىب انحاظض الأيشَض( .كاَد الإ

صاتح تانرشىهاخ انخهقُح غُش انقهثُح الإ% نكم واحذ يُهى(. كاَد َسثح  13)AV canal رٍَُ انثطٍُُ وعُىب انحاظض الأ

ٌ أطفال انًصاتٍُ تًرلاصيح داوٌ يهاخ الأأ% يٍ  06.4عهً. نى ذرُاول % ويصهد ذشىهاخ انعهاص انهضًٍ انُسثح الأ 24.0

 شُاء انحًم .أعلاظاخ 

رٍَُ صاتح تعُىب انحاظض الأ% وكاَد الإ51.0صاتح ترشىهاخ انقهة انخهقُح عانُح فٍ هزِ انذساسح كاٌ َسثح الإ :ألاستنتاجاث

ASD كصش ذىاذشا.هٍ الأ 

   

INTRODUCTION 
 

risomy 21 or Down syndrome (DS) is a 

chromosomal disorder commonly related with 

a varied mixture of morphological and structural 

birth defects in the form of congenital intellectual 

disability, hypotonia, distinguishing body features, 

heart defects, and other inherited malformations. 

The occurrence of these morphological and 

functional problems vary considerably among 

affected individuals.
 1
 

   In 1866, John Langdon Haydon Down first 

characterize DS as a dissimilar disease with 

intellectual impairment then in late fifties, Lejeune 

and Jacobs separately reported that DS resulted 

from additional chromosome 21. In view of the fact 

the condition has been known as trisomy 21.
 1

 This 

particular trisomy is the most widespread form of 

chromosomal abnormality, affecting about one in 

700 live births
 2,3

. It is characterized by the whole 

chromosomal aneuploidy in about ninety five 

percent of cases. The remaining five percent is in 

the form of translocations and mosaics 
4
. The risk 

of pregnancy with DS increases with the mother’s 

age, and it can occur with an incidence as high as 

one in 30 in those women older than 45 years 
1
. 

   Individuals with Down’s syndrome are more 

prone to congenital heart defects (30-50%) such 

as atrioventricular septal defects, ventricular septal 

defects (VSD), isolated secundum atrial septal 

defects(ASD), patent ductus arteriosus (PDA), and 

tetralogy of Fallot (TOF). hereditary and acquired 

gastrointestinal anomalies and hypothyroidism are 

common 
5,6

. the cardiac anomalies in mongolism 

appeared to be due predominantly to defects 

occurring in the earlier stages of cardiac 

development 
7
.  

   Cardiovascular complications are vital in Down’s 

syndrome. Children who seem asymptomatic at 

birth and do not have a murmur may have a major 

cardiac defect. If augmented pulmonary vascular 

resistance is noted, the left-to-right shunt may be 

minimized, thus preventing early heart failure. 

However, if left undetected, this condition may lead 

to constant pulmonary hypertension with 

irreversible pulmonary vascular changes.
8
 In 

patients with an ASD, symptoms usually occur in 

infancy as a result of systemic-to-pulmonary 

shunting, high pulmonary blood flow, and an 

enlarged risk of pulmonary arterial hypertension. 

Augmented pulmonary resistance may lead to a 

reversal of the systemic-to-pulmonary shunt 

accompanied by cyanosis 
8
. 

   Patients with Down’s syndrome are considered 

to be at superior risk for pulmonary arterial 

hypertension than patients with no Down 

T 



Zaid Moayad Yassen, et al                        Frequency of congenital heart disease among patients..                                                

26  Ann Coll Med Mosul December 2018 Vol. 40 No. 2   

syndrome. For the reason that the low number of 

alveoli, the thinner media of pulmonary arterioles, 

and the impaired endothelial function. Timely 

corrective cardiac surgery is warranted to prevent 

irreversible pulmonary vascular lung damage 
9
. 

 

Aims of the study: 

1- To measure the frequency of CHD among 

study populatiom.  

2- To categorize CHD according to their 

anatomical location. 

3- To demonstrate socio-demographic characte- 

ristics of Down’s syndrome patients. 

 

PATIENTS AND METHODS 
The present study was conducted in Mosul over 

one year period starting from the 1
st
 of Dec. 2011 

to the 30
th
 of Nov. 2012. Case series study design 

was adopted in order to achieve the objectives of 

the present study.  

   It was decided to include all patients who are 

diagnosed to have Down’s syndrome by a qualified 

pediatrician through their consultation to pediatric 

units in Al-Khansaa Teaching Hospital in Mosul 

during the study period. 

   Informed consent has been taken from the 

parents before inclusion to the study. 

   Parents have been intervened by one of the 

investigators, and a specially designed 

questionnaire form were completed to each patient 

including  age, gender, mother’s age, father’s age, 

child rank, drug history during pregnancy, family 

history of CHD. Furthermore echocardiography 

have been conducted to all patients included in the 

study by a qualified pediatric cardiologist in Echo 

Unit- Khansaa Teaching Hospital, the echo result 

was recorded in the questionnaire form.   

   Analysis of the data was conducted by using 

SPSS, and excels computer systems; simple rates 

and ratios were calculated in order to describe the 

study findings.  

 

RESULTS 

The present study includes a total of 69 patients 

diagnosed with Down’s syndrome. Table 1 depict 

the characteristics of study population, it is clear 

from the table that two thirds of study population 

were below six months of age, on the other hand 

20.3% of study population were above 1 year of 

age. Moreover male gender constitutes 69.6% of 

study population with male to female ratio 1:0.44, 

also the table shows that 39.2% and 58.0% of 

mothers and fathers respectively were in age 

group ≥40 years; age group 30-40 years 

constitutes 33.3% and 26.0% of mothers and 

fathers respectively. Regarding parents consang- 

uinity the table illustrate that more than half of 

study population (53.6%) gave a negative history 

for parents consanguinity. Majority of patients have 

negative family history for CHD, only 10.1% of 

study population have a positive family history of 

CHD, see table (1).   

                                                                                           

Table 1.  Sociodemographic characteristics of study 

population, Mosul 2013. 

Characteristic 

N=69 
No.                % 

Age (months) 

0-6 46 66.7 

6-12 9 13.0 

≥12 14 20.3 

Gender 

Male 48 69.6 

Female 21 30.4 

Mother’s age 

<20 6 8.7 

20-30 13 18.8 

30-40 23 33.3 

≥ 40 27 39.2 

Father’s age 

<20 1 1.5 

20-30 10 14.5 

30-40 18 26.0 

≥ 40 40 58.0 

Parents consanguinity 

Yes 32 46.4 

No 37 53.6 

Child rank 

1-2 20 29.0 

3-4 14 20.3 

5-6 9 13.0 

7+ 26 37.7 

Family history of CHD 

Positive 7 10.1 

Negative 62 89.9 
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   Table 2  give a picture of distribution of Down’s 

syndrome patients according to CHD, it is evident 

that fifty patients (72.5%) diagnosed to have CHD 

by echocardiography. Atrioseptal defect (ASD) was 

the most common defect and was diagnosed 

among 30% of patients, followed by complete AV 

canal and ventricular septal defect (VSD) which 

constitutes 20% each. On the other hand tetrology 

of Fallot (TOF) and patent ductus arteriosus (PDA) 

were diagnosed only in 4 patients (8%) and 3 

patients (6%) respectively. 

   Table 3 portray the distribution of Down’s 

syndrome patients according to other congenital 

anomalies, it is obvious that only 10 patients 

(14.5%) have other congenital anomalies. 

Intestinal atrasia was diagnosed among 4 patients 

also anal atrasia was observed in 4 patients; 

moreover polycystic kidney and hydrocephalus 

were found in one patient for each.  

 

Table 2. Distribution of Down syndrome patients 

according to CHD, Mosul 2013. 

Congenital heart disease 

N=69 
No. % 

Present 50 72.5 

Not present 19 27.5 

Type of CHD 

N=50 

ASD 15 30 

Complete AV canal  10 20 

VSD 10 20 

ASD and VSD 5 10 

TOF 4 8 

Incomplete AV canal 3 6 

PDA 3 6 

 

Table 3. Distribution of Down syndrome patients 

according to other congenital anomalies, Mosul 2013. 

Congenital Anomalies 

N=69 
No. % 

Present 10 14.5 

Not present 59 85.5 

Type of Congenital anomalies 

N=10 

Intestinal atrasia 4 40 

Anal atrasia  4 40 

Polycystic kidney 1 10 

Hydrocephalus 1 10 

 

   Tables 4 describe the distribution of Down’s 

syndrome patients according to history of mother’s 

drug intake during pregnancy, it is clear that 59.4% 

of mothers have a negative history of drug intake 

during pregnancy of this child. Twenty eight 

mothers have a history of drug intake during 

pregnancy, 18 mothers of them state that they take 

antibiotics, 5 mothers and 3 mothers ingest methyl 

dopa and progesterone respectively. 

 

Table 4. Distribution of Down syndrome patients 

according to history of mother’s drug intake during 
pregnancy, Mosul 2013. 

History of drug intake during 
pregnancy 
N=69 

No. % 

Present 28 40.6 

Not present 41 59.4 

Type of drug intake 

N=28 

Antibiotics 18 64.3 

Methyl  Dopa   5 17.9 

Progesterone  3 10.6 

Beta agonist 1 3.6 

Non-steroidal anti inflammatory 1 3.6 

 

DISCUSSION  

Congenital heart disease is common in patients 

with DS and the incidence vary between 30%-70% 
7,10

, the introduction of 2DE and Doppler echo 

provided means of early and accurate diagnosis of 

CHD.
11

     

   The incidence of congenital heart disease in this 

study found to be 72.5% which is higher than that 

reported by other studies from Malaysia 50%
12

, 

Sudan 48%
13

, Mexico 58%
14

, and Saudi Arabia 

63%
15

. The high incidence of CHD in this study 

may attribute to the fact that this study was 

performed in a referral echo center for Mosul. 

   Down’s syndrome is associated with advance 

maternal age
5,6

 and this agree with the present 

study in which  39.2% of cases of DS occurs in 

mothers aged 40 years and above. The majority of 

our patients were diagnosed with congenital heart 

disease during the first year of life (79.7%), and 

this agrees with other study done in Mexico
14

. Male 

sex was predominant (69.6%) and this agrees with 

other study done in Lebanon
16

. Parent's 

consanguinity was less common in patients with 

DS and CHD (46.4%) and this agrees with other 

study from Lebanon which showed that the risk 
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of congenital cardiac anomalies was not 

associated with parents consanguinity 
17

.    

   Isolated ASD, VSD and complete AV canal 

accounted for 70% of the cardiac abnormalities 

observed in Down syndrome. The most frequent 

was isolated ASD (30%) followed by VSD and 

complete AV canal (20% for each). With regard to 

ASD, value reported in the present study in Mosul 

agrees with studies from Mexico
14

 and Libya 23% 
1
, and disagree with others from Lebanon

17
, 

Ireland
18

 Malaysia
12

, and Tunis
19

. The types of 

cardiac malformation in DS can be determined by 

different factors like: Genetic factors, specific 

embryological mechanisms, and cell 

characteristics. Nevertheless, ethnic and 

geographic factors may also influence the 

formation of these abnormalities 
14

. 

   The most frequent extra cardiac malformations 

observed in the present study were related to the 

digestive tract (80%) with intestinal atrasia and 

anal atrasia were the most frequent forms (40% for 

each) a finding consistent with results reported in 

literatures from Saudi Arabia
15

 and India 
20

. 

   The present study revealed that 59.4% of 

mothers have a negative history of drug intake 

during pregnancy of the Down’s child and this 

agrees with the fact that the only maternal risk 

factors are advance age and chromosomal 

translocation
9, 21

.  

 

CONCLUSION 

The incidence of congenital heart disease in 

patients with Down’s syndrome was high in the 

present study (72.5%). ASD, complete AV canal 

and VSD accounted for 70% of Down syndrome 

heart abnormalities in the present study setting. 

Isolated ASD was the most frequent lesion (30%). 

GIT anomaly was the most frequent extra cardiac 

anomalies observed.  
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