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Abstract

Background: Down syndrome (DS), or Trisomy 21, is the most common genetic disorder in 
the world and congenital heart disease (CHD) contributes signifi cantly to morbidity and mortality 
in this population. Early diagnosis and prompt cardiac intervention improve their quality of life. 
This study was done to determine the prevalence and pattern of congenital heart disease among 
children with Down syndrome seen at the Paediatric Cardiology Unit of Federal Medical Centre 
(FMC), Bayelsa State.

Method: A prospective study of children with Down syndrome referred for cardiac evaluation 
and echocardiography at the Paediatric Cardiology Unit of FMC, Bayelsa State over four 
years from 1st January 2016 to 30th December 2019. Data on socio-demographic information, 
echocardiographic diagnosis, and outcome were retrieved from the study proforma and analyzed.

Results: A total of 24 children with Down syndrome were seen over the study period. Their 
age ranged from 0 to 16 years. The majority, 20 (83.3%) of the children with Down syndrome 
were aged 5 years and below. There were 13 males and 11 females with a male to female ratio 
of 1.2:1. A total of 23 (95.8%) of the children with Down syndrome had CHD. The most common 
CHD was AVSD (including complete, partial, isolated, or in association with other defects) in 
66.6% followed by TOF in 8.3%. Multiple CHDs were seen in 43.5% of the children. Only one child 
(4.2%) had a structurally normal heart on echocardiography. All the children with Down syndrome 
had pericardial eff usion of varying severity while 33% had pulmonary artery hypertension (PAH). 
The fatality rate among the children seen with Down syndrome over the study period was 34.8% 
and only one child (4.2%) had open-heart surgery with the total repair of cardiac defect during 
the study period. 

Conclusion: Morbidity and mortality are high among children with Down syndrome due to 
the high prevalence of CHD. Early referral, diagnosis, and prompt intervention are encouraged.

and hence cytogenetic analysis is done primarily to identify 
the few cases that are due to translocation or mosaicism [3]. 
Among the other major congenital malformations associated 
with DS, congenital heart defects (CHD) are of utmost interest 
because they are the leading cause of mortality and morbidity 
during the ϐirst two years of life in the DS population [1,2]. 
Studies have shown that 40% to 60% of DS patients have 
CHD [3,4]. Children with Down syndrome have been found 
to have varying patterns and severity of CHD and usually left 
to right shunt lesions predominate [3,4]. The most common 
CHD types reported worldwide are atrioventricular canal 

Introduction
Down syndrome also known as trisomy 21, is a genetic 

disorder and the most common chromosomal disorder in 
humans and clinical practice [1]. It is caused by the presence 
of all or part of the third copy of chromosome 21 and its 
incidence is estimated to be 1:800 live births [2,3]. It is 
usually associated with physical growth delays, hypotonia, 
intellectual disability, characteristics facial features, and other 
major organ malformations [2]. The distinct facial features 
and other clinical phenotype makes clinical diagnosis easy 
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defects (AVSD), ventricular septal defects (VSD), patent 
ductus arteriosus, atrial septal defects (ASD), and tetralogy 
of Fallot in decreasing order [5-8]. It has been suggested that 
the proϐile and types of these CHDs are variable according 
to the different geographical areas around the world with 
multifactorial causes implicated. Available studies in Nigeria 
show a varying pattern of CHD among children with Down 
syndrome. Reports by Ekure, et al. [9] suggest that AVSD and 
VSD as the leading defects among DS children in Lagos. Okeniyi, 
et al. [10] reported AVSD and a combination of VSD and ASD as 
the commonest cardiac malformations among children with 
CHD in Ile-Ife. Asani, et al. [4] and Sadoh, et al. [11] in Kano 
and Edo respectively reported AVSD as the most commonest 
cardiac defect among children with Down syndrome in their 
studies. In contrast, Otaigbe, et al. [12] showed that PDA and 
ASD are the commonest cardiac lesions in children with Down 
syndrome in Port Harcourt. Pericardial effusion was reported 
to be common in children with Down syndrome in some 
studies [13]. The Knowledge of the prevalence and pattern of 
CHD in DS children, as well as the associated complications 
are important for early intervention. Timely intracardiac 
repair of cardiac abnormalities in Down syndrome children 
is crucial for their optimal survival and improvement in their 
quality of life. Although studies on the pattern of CHD have 
been done in some parts of Nigeria, no study has been carried 
out in Bayelsa State which is located in the southern region of 
the country. This study was therefore done, to determine the 
prevalence and echocardiographic pattern of congenital heart 
disease among children with Down syndrome seen at the 
Paediatric Cardiology Unit of Federal Medical Centre (FMC), 
Bayelsa State.

Methodology
Study design and setting

This was a prospective hospital-based descriptive study 
of children 16 yrs and below with phenotypic features of 
Down syndrome referred for echocardiographic evaluation 
at the Paediatric Cardiology Unit, Federal Medical Centre, 
Bayelsa State. The recruitment period was over 4 years from 
1st January 2016 to 30th December 2019. Federal Medical 
Centre, Bayelsa State receives referrals from other hospitals 
and clinics in Bayelsa as well as neighboring states like Rivers 
State, Delta State, Edo State, and other parts of Nigeria. The 
hospital is also a designated cardiac screening center for an 
Italian Non-Governmental Organization (Pobis Open Heart 
International) that visits Nigeria twice yearly to perform 
free cardiac operations on children suitable for open-heart 
surgery.

Data collection

All referred cases with phenotypic features suggestive of 
Down syndrome such as hypotonia, brachycephaly, small low-
set ears, upslanting creases, and a gap between the ϐirst and 
second toes underwent full clinical assessment. Phenotypic 

features of these children were used for the clinical diagnosis 
of Down syndrome and no cytogenetic analysis was done 
due to lack of facilities. All Down syndrome children referred 
to our center during the study period were included and 
children who did not have Down syndrome were excluded. 
Also, children with other genetic disorders or features that did 
not ϐit into Down syndrome were excluded.

The diagnosis of CHD was done using chest radiography, 
electrocardiography, center, and echocardiography. Echo-
cardiography was carried out using SIEMENS cardiac 
ultrasound system, manufactured in December 2008. The 
machine has the facility for M-Mode, 2D, Colour ϐlow mapping, 
and Doppler studies. All measurements were done using a 
Paediatric probe with a 6.5 MHZ sector transducer. Data of 
the study participants such as age, gender, nutritional status, 
socioeconomic class, clinical presentation, age of parents, birth 
order, types of CHD based on echocardiographic ϐindings, and 
outcome were entered into a study proforma. 

The socioeconomic class was determined using the 
methods described by Oyedeji, et al. [14]. The patients’ weights 
were measured using a bassinet weighing scale for infants and 
a calibrated weighing scale for older children, using standard 
methods. The heights of the children were taken using a 
stadiometer to the nearest 0.1 cm while those less than 2 
years old had their lengths taken with a non-elastic tape rule. 
Wasting was assessed using weight for length/height. 

Statistical analysis

Statistical analysis was performed using the Statistical 
Package for Social Sciences version 27 (IBM Corp., Armonk, 
NY, USA). Descriptive statistics for age, gender, and types of 
CHD were done and data was represented in frequency tables.

Ethical considerations

This study was approved by the Hospital’s Ethical Review 
Committee. Informed consent was given by the guardians of 
all the participants and none declined.

Results
During the study period, a total of 24 children with clinical 

features suggestive of Down syndrome were seen in our 
hospital. Table 1 shows the Socio-demographic status of the 
24 children with Down syndrome. Their age ranged from 0 to 
16 years. A total of 20 (83.3%) of these children with Down 
syndrome were aged 5 years and below (Table 1). There were 
13 males and 11 females with a male to female ratio of 1.2:1. 
All the children studied with Down syndrome were diagnosed 
based on clinical criteria.

The majority (58.3%) of the children with Down syndrome 
were born mainly to young mothers aged 35 years and below 
(Table 1). A total of 12 (50.0%) children with Down syndrome 
were ϐifth-born and above in the order of birth (Table 1). 



Prevalence and pattern of congenital heart disease among children with Down syndrome seen in a Federal Medical Centre in the Niger Delta 
Region, Nigeria

www.cardiologymedjournal.comhttps://doi.org/10.29328/journal.jccm.1001129 032

Most 15 (62.5%) of the children with Down syndrome had 
underweight malnutrition while 48.5% of the children were 
of low socioeconomic status (Table 1).

The frequency distribution of the reasons for referral 
including clinical ϐindings and co-morbidities in the 24 
children with clinical features of Down syndrome are shown in 
Table 2. The commonest reasons for referral were dysmorphic 
features suggestive of Down syndrome and varying cardiac 
symptoms. The most common clinical ϐindings were cardiac 
murmur in 22 children (91.7%) followed by recurrent chest 
infection in 16 (66.7%) children and by respiratory difϐiculty 
in 14 (58.3%) as shown in Table 2. Other clinical ϐindings 
included cyanosis-hypoxia in 3 (12.5%) and heart failure in 
13 (54.2%).

Table 3 depicts the Echocardiographic ϐindings among 
the 24 children with Down syndrome. A total of 23 (95.8%) 
of the 24 children seen with Down syndrome had CHD. The 
most common CHD was AVSD (complete or partial; occurring 

solitarily or in combinations) in 66.6% as shown in Table 3.
Multiple CHDs were seen in 43.5% of the children. The 
commonest cyanotic CHD was TOF (8.7%). Only one (4%) 
child had a structurally normal heart on echocardiography. 
The majority of the children 19 (79.1%) with CHD were aged 
less than one year. 

Cardiac and non-cardiac complications as seen in the 
24 children studied with Down syndrome are shown in 
Table 4. Complications directly related to the underlying 
Down syndrome or with the associated cardiac defects were 
common. All the children including the one with structurally 
normal heart had pericardial effusion of varying severity on 
echocardiography. As presented in Table 4, malnutrition was 
detected in 15 (62.5%) of the children with Down syndrome, 
especially in those with complex CHD such as complete AVSD. 
Pulmonary hypertension was observed in 8 (33.3%) of the 
children with CHD on echocardiography. The abnormalities 
most frequently associated with pulmonary hypertension 
were AVSD at an early age, seen in 6 children (25%).

Table 5 shows the outcome of the 24 children with Down 
Table 1: Socio-demographic Characteristics and Parental Age Group of the 24 
Children with Down syndrome.

Characteristics Male (13) Female (11) Total (%)
Age (Years)

< 5 12 8 20 (83.3)
≥ 5 - < 10 1 2 3 (12.5)
≥ 10 - 16 0 1 1 (4.2)

Socioeconomic Status
High 3 2 5 (20.8)

Middle 4 4 8 (33.4)
Low 6 5 11 (45.8)

Nutritional Status
Underweight 9 6 15 (62.5)

Normal weight 2 2 4 (16.7)
Overweight 2 3 5 (20.8)

Maternal Age (Years)
< 35 9 5 14 (58.3)
≥ 35 4 6 10 (41.7)

Paternal Age
< 50 8 3 11 (45.8)
≥ 50 5 8 13 (54.2)

Order of Birth
1st 3 2 5 (20.8)
2nd 2 1 3 (12.5)
3rd 2 1 3 (12.5)
4th 1 0 1 (4.2)

5th and above 5 7 12 (50.0)

Table 2: Reasons for Referral of the 24 Children with Down syndrome.
Reasons For Referral Number (N) Percentage (%)

Dysmorphysm with other symptoms** 21 87.5
Dysmorphysm only 3 12.5

Cardiac murmur 22 91.7
Failure to thrive 13 54.2

Recurrent chest infection 16 66.7
Respiratory diffi  culty 14 58.3
Cyanosis-hypoxia  3 12.5

Heart failure 13 54.2
** Majority of the children had multiple reasons for referral.

Table 3: Echocardiographic Pattern of Congenital Heart Defects seen in the Down 
syndrome children.

Pattern of Congenital Heart Defects  Number of Cases 
Males Females Total Percentage 

(%)
Complete AVCD 4 5 9 37.5

Complete AVCD, OS ASD 1 2 3 12.5
Complete AVCD, Common Atrium, 

Common AV Valve, PDA, PAH 1 1 2 8.3

Complete AVCD,PDA, PAH 0 2 2 8.3
TOF 2 1 2 8.3

Subaortic VSD, OS ASD 1 0 1 4.2
OS ASD, PDA, Subaortic Stenosis 1 0 1 4.2

Isolated OS ASD 0 1 1 4.2
Isolated PDA 0 1 1 4.2

OS ASD, PM VSD, PDA 1 0 1 4.2
SNH 1 0 1 4.2

VSD: Ventricular Septal Defect; ASD: Atrial Septal Defect; AVSD: Complete 
Atrioventricular Septal Defect; PDA: Patent Ductus Arteriosus; OS: Ostium 
Secundum; PM: Perimembranous; PAH: Pulmonary Artery Hypertension; TOF: 
Tetralogy Of Fallot; SNH: Structurally Normal Heart

Table 4: Complications observed among the 24 Children with Down syndrome.
Complications Frequency Percentage (%)

Pulmonary hypertension 8 33.3
Pericardial eff usion 24 100

Heart failure 13 54.2
Infective endocarditis 1 4.2

Malnutrition 15 62.5
Multiple complications 5 20.8

Table 5: Outcome of the Children with Down syndrome and CHD.
Outcome Number of Patients (%) Percentage (%)

Death 8  34.8
Lost to Follow Up 6  26.0

Follow Up/Awaiting Surgery 4  17.4
Follow Up /Inoperable 2  8.7

DAMA 2  8.7
Surgery 1  4.3

DAMA: Discharge Against Medical Advice
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syndrome. The fatality rate among the children seen with 
Down syndrome over the study period was 33.3% and only 
one child had open-heart surgery with the total intracardiac 
repair of cardiac defect during the study period (Table 5). Of 
the children that died, 6 (75%) were children with complex 
complete AVSD. Two (8.7%) of the children with Down 
syndrome were discharged against medical advice by their 
parents to seek alternative care (spiritual and traditional 
care). Additionally, another 2 (8.7%) of the children with 
Down syndrome had inoperable cardiac defects due to severe 
pulmonary hypertension and are on follow-up with medical 
therapy.

Discussion
The prevalence of congenital heart disease among children 

seen with Down syndrome in our center is very high (95.8%), 
and much higher than the 40% to 60% described in incidence 
studies globally [7-9,15,16]. The prevalence reported in 
this study is also higher than the prevalence of 79.7% and 
77.1% reported in the studies by sadoh, et al. [11] in Benin 
and Asani, et al. [4] in Kano both in Nigeria but lower than 
the prevalence of 100% reported by Otaigbe, et al. [12] in 
Port Harcourt, Nigeria. The very high prevalence in our study 
can be attributed to the fact that the study was performed 
in a referral and cardiac screening center in the southern 
region of Nigeria. Additionally, in our study, referral for 
echocardiography was based on the suspicion of a possible 
cardiac defect in the affected children. 

Down syndrome is associated with maternal ages at the 
extremes of their childbearing period [17]. In our study, 
Down syndrome was most frequent among mothers younger 
than 35 years. This is consistent with previous studies 
that have shown a higher prevalence of Down syndrome in 
children born to younger mothers [12,18]. The occurrence 
of a growing number of children with Down syndrome born 
to younger mothers presents a strong reason for advocating 
Down syndrome screening for pregnant mothers as is done 
in some other countries [19,20]. There are factors that 
may militate against a successful screening program in our 
country. The fact that it is expensive and may be beyond the 
reach of the majority of Nigerians; however the cumulative 
cost of caring for a Down syndrome child certainly outweighs 
the cost of screening [21]. Another major factor in managing 
the outcome of a positive screening result. Nigerian couples 
may be unlikely and unwilling to accept the termination of 
pregnancies because of their religious and traditional beliefs.

The majority of the children with Down syndrome in 
this study were underweight. This may be due to the fact 
that the prevalence of CHD was high in this study and the 
majority of the CHD were shunt lesions that could lead to 
recurrent pneumonia and heart failure. The high prevalence 
of underweight children with Down syndrome demonstrated 
in our study is similar to the ϐindings from the studies done 

in Brazil [22] and other parts of Nigeria where underweight 
malnutrition was a common occurrence [10-12].

The majority of our patients were diagnosed with 
congenital heart disease during the ϐirst year of life (79.1%). 
This is probably because of the phenotypic features of these 
children with Down syndrome and our hospital is a cardiac 
screening center with well-established obstetric and delivery 
facilities. Diagnosis of Down syndrome in our study was based 
on clinical criteria and cytogenetic analysis was not performed 
due to the non-availability of such services in our center and 
the high cost of sending samples to other centers and abroad 
for analysis. This was a limitation in our study.

Complete atrioventricular septal defects either occurring 
in isolation or in combination with other cardiac defects such 
as ostium Secundum atrial septal defect, ventricular septal 
defect, and patent ductus arteriosus accounted for 58.3% of 
the cardiac abnormalities observed in Down syndrome in our 
study. Cyanotic CHD- Tetralogy of Fallot was the most common 
isolated cardiac defect (8.3% of the total). Ventricular septal 
defect of the perimembranous type in combination with PDA 
was seen in 4.1%. Isolated ostium secundum ASD, as well as 
isolated PDA, were seen in another 4.1% of the children in 
our series. It is noteworthy that a similar trend of a higher 
proportion of complete AVSD among Down syndrome children 
was reported in the studies by Asani, et al. [4] in Kano, Nigeria, 
Benhaourech, et al. [16] in Morocco, Boussouf, et al. [17] in 
Algeria, and Nisli, et al. [23] in Turkey. The pattern of CHD 
reported in our study however contrasts the ϐindings from the 
study by de Reuben Figueroa, et al. [24] in Mexico in which 
Atrial septal defect, VSD, and PDA accounted for 90% of the 
cardiac abnormalities observed among children with Down 
syndrome. Also, in contrast to our study Otaigbe, et al. [12] 
in Port Harcourt, Nigeria found that Patent ductus arteriosus, 
occurring solitarily or in combination with other defects was 
the commonest cardiac defect followed by ventricular septal 
defects in their study. There is still no clear explanation for this 
variation in the patterns of CHD observed worldwide or even 
within the same region. Genetic factors, speciϐic embryological 
mechanisms, and cell characteristics that determine the type 
of cardiac malformation [25], ethnic, geographic, and socio-
demographic factors may also inϐluence the formation of 
these cardiac abnormalities in children with Down syndrome.

The atrioventricular septal defect was associated with a 
poor prognosis in 75% of affected children in our study, This 
is because complete correction is required before the age 
of six months to avoid residual lesions (most frequently left 
atrioventricular valve regurgitation) and because the high 
incidence of associated pulmonary hypertension in these 
subsets of children with Down syndrome [26,27]. Children 
with Down syndrome with an associated heart defect(s) 
often have an increased risk of pulmonary vascular resistance 
and develop considerable pulmonary vascular injury at 
early ages; thus, AVSD has a good prognosis in patients who 
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receive early surgical treatment [28]. Also because of inherent 
lung parenchymal issues and sleep apnoea in children 
with Down syndrome progression to pulmonary vascular 
disease is common [29]. However, when the associated 
heart abnormalities are left-to-right shunts (as seen in some 
of our cases), the prognosis is more favorable than when 
there is associated AVSD, which is linked with pulmonary 
hypertension, a condition commonly associated with high 
mortality [29].

It is noteworthy that all the children with Down syndrome 
seen in our study had pericardial effusion of various 
magnitudes (mild to severe). This is similar to what was 
previously reported by Concolino, et al. [13]. The reason for 
this occurrence is generally unknown. However, it could be due 
to the effect of heart failure, viral infections, and the presence 
of hypothyroidism in Down syndrome children. Interestingly, 
none of the children with Down syndrome with pericardial 
effusion in our study presented with cardiac tamponade.

The clinical course of Down syndrome in children with 
cardiac defects and the outcome of medical or surgical 
treatment is more favorable when the condition is detected 
early and pulmonary hypertension averted. In our study, 
however, due to late presentation, only a few were amenable 
to surgery, while others either succumbed or were inoperable. 
The fatality rate among children with Down syndrome 
resulting from congenital heart defects was 33.3% in our 
study. This is in tandem with what was previously reported 
in other studies in Nigeria [4,9,10,12,30]. Additionally, 
although the rate of discharge against medical advice in our 
study was not too alarming, it is usually a source of concern 
because, most of the children in this category with severe 
cardiac defects are often left to die at home out of ignorance, 
traditional and spiritual beliefs even with early detection and 
chances of timely intervention. The children lost to follow-
up in this study were those with inoperable cardiac defects 
with complications needing frequent hospitalization. The 
parents had born out and were probably unwilling to continue 
care. Follow-up calls to the parents were unanswered and 
unreturned. 

It is important for medical practitioners, especially health 
care personnel who sometimes care for and manage children 
with Down syndrome to be aware of the factors related to a 
poor clinical course in those with cardiac defects. This will 
enable early referral to a cardiologist for prompt diagnosis 
and the initiation of medical or surgical treatment as soon as 
possible. This will go a long way in reducing the morbidity 
and mortality found in Down syndrome children with heart 
disease. 

Conclusion
The prevalence of congenital heart disease in children with 

Down syndrome was high in our series (95.8%). The complex 
atrioventricular septal defect was found in 58.3% of our Down 

syndrome children with CHD. Pulmonary hypertension was a 
frequent complication that occurred most often in children 
with AVSD. Mortality was relatively high at 33.3%. The high 
prevalence of CHD among children with Down syndrome 
underscores the need for early referral, diagnosis, and prompt 
intervention to improve their quality of life. Routine cardiac 
evaluation for children with features suggestive of Down 
syndrome in the ϐirst few weeks of life is encouraged.
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