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FREQUENCY OF CARDIAC DEFECTS AMONG
CHILDREN AT ECHOCARDIOGRAPHY CENTRE

IN A TEACHING HOSPITAL
A. Salam Malik1, Rukhsana Majeed2, M. Saleem Channer3, M. Imran Saleem4

ABSTRACT
Objective: To assess frequency of cardiac defects among children from birth to 12 years of age
on echocardiography basis.
Methodology: A cross sectional study was conducted at echocardiography centre in coronary
care unit at Bahawal Victoria Hospital Bahawalpur for fifteen months from April 2007 to July
2008. A sample of 150 patients (<12 years age) were selected by non-probability convenience
sampling technique. The cardiologists performed echocardiography by Paediatric Transthoracic
echo probe; 2-D colour Doppler, Acuson CV-70 & Niemo-30 echocardiography machines.
Mothers of children with cardiac defects were interviewed at the echocardiography centre.
Variables included were A- Muscular plus Vascular defects; B- Valvular defects; C-Pericardial
effusion; D- Dextrocardia and E- Congestive cardiac failure. History of children for sore throat
followed by joint pains; history of mothers for drug intake (antihypertensive, antipyretic,
anti-emetic, hypoglycaemic) as well as chronic diseases (diabetes mellitus, hypertension,
anaemia) during pregnancy were surveyed. Parity of mothers, their cousin marriages, and
family socio-economic status was also inquired. The results were tabulated, analyzed and
finally subjected to suitable test of significant (SR of proportion) to find out statistical
significant if any.
Results: It was found that out of 150 patients, 76 (50.66%) were suffering from Cardiac
muscular and Vascular defects, 61 (40.66%) Valvular defects, 7 (4.66%) Pericardial effusion, 2
(1.33%) Dextrocardia and 4 (2.66%) from Congestive Cardiac Failure. According to age, 54 (36%)
were from birth to 3 years of age and 51 (34%) from 10 to 12 years.  There was history of
Rheumatic fever among 45 (30%) children.  There were 106 (70.6%) children from lower
socio-economic class and 79 (52.6%) parents had history of cousin marriages.
Conclusion: Frequency of cardiac defects was more in children of male sex, lower
socio-economic group, from birth to three years age and children from primipara mothers in
our specified locality. Rheumatic fever, cousin’s marriage, and prescribed drugs intake during
pregnancy (for metabolic and hormonal disorders) were other contributors to cardiac defects.

KEYWORDS: Cardiomyopathy, Tetralogy of Fallot, Ventricular Septal Defect, Pericardial
Effusion, Dextrocardia, Echocardiography.

Pak J Med Sci   October - Decmber 2009 (Part-I)   Vol. 25   No. 5   712-717

How to cite this article:

Malik AS, Majeed R, Channer MS, Saleem MI. Frequency of cardiac defects among children at
echocardiography centre in a teaching hospital. Pak J Med Sci 2009;25(5):712-717.

712   Pak J Med Sci   2009   Vol. 25   No. 5      www.pjms.com.pk

Correspondence:

Dr. Abdul Salam Malik,
E-mail: salammalik62@hotmail.com

  * Received for Publication: December 11, 2008

  * Revision Received: October 8, 2009

  * Revision Accepted: October 9, 2009

INTRODUCTION

The ante-natal blood circulation pattern some
times persists in certain forms due to congeni-
tal cardio vascular defects. Certain autoimmune
diseases and rheumatic carditis affect the
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cardiac structure and haemodynamic circula-
tory functions. However, congenital defects are
underestimated due to home deliveries and
quick discharge of mother with her neonate
from hospital deliveries. Later on, these children
are detected upon referral to echocardiography
due to cyanosis, clubbing or cardiac murmurs.
Therefore, number of congenital heart disease
patients are increasing due to new entries and
their survival for long time.1

Patients with right to left shunt were labelled
as cases of “cyanotic heart disease” whether or
not cyanosis was recognized clinically. Simi-
larly, those with left to right shunt were labelled
as “acyanotic heart disease” patients even if
cyanosis was due to certain other reasons. Dia-
betes Mellitus, Alcohol, progesterone, certain
viruses and other teratogens are believed to be
associated with congenital cardiac defects along
with chromosomal abnormalities or gene mu-
tations. However, the rheumatic fever appears
to be the commonest acquired factor for valvu-
lar cardiac lesions. Cardiac defects may be
valvular (stenosis or regurgitation), muscular
(structure or motion)  or pericardial (inflamma-
tion or fluid collection) which can be detected
by transthoracic or transoesophageal echocard-
iography.2 The transoesophagus echocardio-
graphy adds further knowledge when unusual
presentation of  cardiac tumour is there.3

Patients with aneurysm require urgent
aneurysmectomy when detected by
echocardiography.4 Patients with very low birth
weight along with those in neonatal intensive
care unit with cardiac disease are given particu-
lar attention for their follow up.5

The objective of this study was to assess
frequency and distribution of cardiac defects
among children with the help of
echocardiography.

METHODOLOGY

This cross sectional study was conducted at
echocardiography centre in coronary care unit
at Bahawal Victoria Hospital Bahawalpur for
fifteen months from April 2007 to July 2008.
Workload in Paediatric OPD was 73251 patients,
indoor admitted were 16901 and 723 patients

underwent echocardiography during this pe-
riod. A sample of 150 patients were selected by
non-probability convenience sampling tech-
nique from children less than 12 years of age
referred to echocardiography centre.

The cardiologists posted at the centre per-
formed echocardiography. There were two
echocardiography machines, Acuson CV-70
and  Niemo-30. Both were 2-D; continuous wave
colour Doppler, M-mode with adult plus Pae-
diatric Transthorasic echo probe facility.

Children’s mothers were interviewed at the
echocardiography centre immediately after re-
ceiving echo report indicating cardiac defects.
Children declared normal on echo report were
excluded.

Variables included for specific cardiac defects
in this study were classified and divided into
groups as; A- Muscular plus Vascular defects;
B- Valvular defects; C- Pericardial effusion;   D-
Dextrocardia and E- Congestive cardiac failure.
In addition, history of children for sore throat
followed by joint pains; history of mothers for
drug intake (antihypertensive, antipyretic, anti-
emetic, hypoglycaemic) as well as chronic dis-
eases (diabetes mellitus, hypertension, anaemia)
during pregnancy were asked. Parity of moth-
ers, their cousin marriages, and family socio-
economic status were also inquired. The data
was collected with the help of predesigned
questionnaire (Annexure-I). The results were
tabulated, analyzed and finally subjected to suit-
able test of significant (SR of proportion) to find
out the statistical significant if any.

RESULTS

Total number of 150 children with cardiac
defects was studied. The cardio-vascular defects
were categorized as:
Group-A: It consisted of 76 (50.66%) patients suf-
fering from muscular and vascular defects of
heart. Further stratification revealed that Tetral-
ogy of Fallot (TOF) was found in 19 (25%) pa-
tients, ventricular septal defects (VSD) in 21
(27.63%), atrial septal defects (ASD) in 6 (7.89%),
patent ductus arteriosis (PDA) in 12 (15.78%)
and cardiomyopathy was found in 18 (23.68%)
patients as shown in Table-I.
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Group-B: It comprised of 61 (40.66%) children
having valvular heart defects. Further stratifi-
cation of this group revealed that aortic valve
defect was found in 5 (8.19%) children, mitral
valve defect in 16 (10.66%), combined Aortic and
Mitral valvular lesion in 31 (50.81%), Pulmonary
valve defect in 3 (2%) and Tricuspid valve
defect in 6 (4%) patients.
Group-C: It included Pericardial Effusion
patients, they were 7 (4.66%) in number.
Group-D: It consisted of Dextrocardia patients.
They were 2 (1.33%) in number.

There were only 4 (2.66%) patients in Group-
E having Congestive Cardiac Failure (CCF). Age
distribution was noted and it was found that
there were 54 (36%) patients having ages  from
birth to three years, 15 (10%) from 4 to 6 years,
30 (20 %) from 7 to 9 years and 51 (34%) from 10
to 12 years of age. (Table-II)

The gender difference was also noted and it
was found that 90 (60%) were male and 60 (40%)
were female. The history of Rheumatic fever
was present in 45 (30%) patients. It was ob-
served that 77 (51.33%) patients were from
Primipara and 73(48.6%) from multipara moth-
ers. (Table- III)

Regarding socio-economic status of parents,
it was found that 106 (70.6%) patients belonged
to lower socio-economic class, while 35 (23.3%)
to middle class and only 9 (6%) to higher socio-
economic class. Seventy nine (52.6%) parents
had cousin marriages while 23 (15.3%) parents
were close relatives but not cousins and 48 (32%)
were married out of family.

The history of drugs intake during pregnancy
revealed that 98 (65.33%) parents had a posi-
tive history but they could not recall type of
drugs taken. Among those who recalled drugs
intake during pregnancy, anti-hypertensives
were taken by 19 (12.66%), anti-emetics by 11
(7.33%), anti-pyretics by 9 (6%) and analgesics
by 13 (8.66%). (Table-IV)

The history of chronic diseases during preg-
nancy was also taken. It was found that 86
(57.33%) parents of affected children could not
recall their diseases during pregnancy. While
29 (9.33%) mothers were diabetics, 21 (14 %)
hypertensives and 29 (19.33%) mothers gave a
positive history suggestive of Anaemia.

DISCUSSION

We have found in our study that cardiac
defects were more common in the children of

Table-II: Age distribution of children
with cardiac defects (N=150)

Sr. Age Group Total No.
No. of Children
1 Birth to 3 years 54 (36%)*

(SE=7.838)
2 4 to 6 years 15 (10%)*

(SE=4.898)
3 7 to 9 years 30 (20%)*

(SE=6.531)
4 10 to 12 years 51 (34%)*

(SE=7.735)
*p<0.05

Table-I: Frequency of cardiac defects
among Children (N=150)

No. of Patients
Group – A  Cardiac Muscular
& Vascular Defects
1 Ventricular Septal Defects (VSD) 21 (27.63%)
2 Tetralogy of Fallot’s (TOF) 19 (25%)
3 Atrial Septal Defects (ASD) 6 (7.89%)
4 Patent Ductus Arteriosis (PDA) 12 (15.78%)
5 Cardiomyopathies 18 (23.68%)

Total 76 (50.66%) *
SE=8.165

Group – B   Cardiac Valve Defects
1 Aortic Valve Defects 5 (8.19%)
2 Mitral Valve Defects 16 (10.66%)
3 Aortic + Mitral   Valve Defects 31 (50.81%)
4 Pulmonary Valve Involvement 3 (2%)
5 Tricuspid Valve lesion 6 (4%)

Total 61 (40.66%)*
SE=8.02

Group – CPericardial Effusion 7 (4.66%)*
SE=3.44

Group – D   Dextrocardia 2 (1.33%)*
SE=1.87

Group – E     Congestive 4 (2.66%)*
Cardiac Failure SE=2.62

Grand Total (A to E) 150
p<0.05
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primipara mothers as compared to multipara
ones. There were 51.3% children having cardiac
defects born to primipara. This finding is
similar to that made by Parween F and
Twab S6. However, the cousin marriages
were found among 52.6% of our study
population parents as compared to 44.74%
consanguineous marriages found in the study
quoted above.

We have found VSD (27.63%) and TOF (25%)
to be the commonest acyanotic and cyanotic
heart diseases respectively. These findings are
in line with those reported previously.7,8 Major-
ity (60%) of our study children were males. This

finding is the same as already reported in pre-
viously done study.9 But it is contradictory to
the finding made by Burki MK and Babar GS10

who reported both sexes to be equally affected.
This difference may be due to a number of fac-
tors such as socio-economic, cultural, ecologi-
cal and genetic factors.

It was noted in our study that history of Rheu-
matic fever was present among 30% children
which is higher than 17.14% as described by Ejaz
MS and Billoo AG.11 This difference may be at-
tributed to low socio-economic condition pre-
vailing in our area. Similarly, we have found
more cardiac defects in two age group patients;

Table-III: Frequency Distribution of Cardiac Defects by Gender, Rheumatic Fever and Mother Factors
Variable Subgroups Total No. of Patients
A. Gender of child a. Male 90 (60%)* (SE=8.00)

b. Female 60 (40%)
B. History of Rheumatic fever a. Present 45   (30%)* (SE=7.48)

b. Absent 105 (70%)
C. Parity of Mother a. Primipara 77  (51.3%)* (SE=8.16)

b. Multipara 73  (48.6%)
D. Socio-economic status of parents a. Lower Class 106 (70.6%)* (SE=7.43)

b. Middle Class 35  (23.3%)
c. Higher Class 9  (6%)

E. Parent Relation a. Cousins 79  (52.6%)* (SE=8.15)
b. Relative but not Cousins 23  (15.3%)
c. Out of family 48  (32%)

*P<0.05

Table-IV: History of Drugs and Diseases during Pregnancy (N=150)
Variable Type of drug and Total mothers

Disease during pregnancy
1. History of Drug intake during Pregnancy A. Can not recall 98 (65.33%) (SE=7.77)*

(Not available)
B. Anti-hypertensives 19 (12.66%)
C. Anti-Emetics 11 (7.33%)
D. Anti-Pyretics 9 (6%)
E. Analgesics 13 (8.66%)

2. History of Diseases during Pregnancy A. Can not recall 86 (57.33%) (SE=8.07)*
(Not available)
B. Diabetes Mellitus 14 (9.33%)
C. Hypertension 21 (14%)
D. Anaemia 29 (19.33%)

*P<0.05
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those from birth to three years and another
upsurge in age group ranging from 10 to 12
years. This type of bimodality has also been re-
ported in another study.11

It has been found that majority of women
(65.33%) in our study could not recall use of
any drug during pregnancy. Just 7.33% in our
study told that they used anti-emetics and 8.66%
used analgesics during pregnancy. These per-
centages are less than those worked out by
Rizka MA and Abdel-Aziz F.12 This difference
may be due to the fact that in our area, the
patients are reluctant to take allopathic

medicines as these are thought by them to be
“HOT” medicines.

CONCLUSION

Frequency of cardiac defects was more in chil-
dren of male sex, lower socio-economic group,
from birth to three years age and children from
primipara mothers in this specified locality of
study. The acquired conditions like rheumatic
fever, cousin’s marriage, and drugs intake dur-
ing pregnancy (for metabolic and hormonal dis-
eases) were other contributors to cardiac defects
in our study population.

 Abdul Salam Malik et al.

ANNEXURE-I
Frequency of cardiac defects among children at echocardiography centre in a teaching hospital

1. Sr. No. ____________________
2. Name: _________________________________________________________________
3. Age Group :- (1). Birth to 3 years__________     (2). 4 to 6 years __________

(3).7 to 9 years__________             (4).  10 to 12 years__________
4. Gender:- a.  Male __________     b.  Female __________
5. Socio-Economic Status :-   a.  Lower Class (Rs. <5000/month)

b. Middle Class (Rs.5000– 20000/ month)         c. Higher Class ( Rs.> 20000/month)
6. Family relation of  father and mother:

a.  Cousin  Marriage __________     b. Relative but not Cousin __________
c. Out of family__________

7. Parity :— a. Primipara __________     b. Multipara __________
8. History of  drug intake by mother during pregnancy:

a. Not available __________         b. Available __________
9. If available then  which drug was used from the following:-

a. Antipyretics __________           b. Analgesics ____________________
c. Anti-emetics __________         d. Anti-Hypertensives __________

10. History of  Metabolic  diseases :-   a. Available __________     b. Not available __________
11. If available then which disease was present:-

a. Diabetes Mellitus __________     b. Hypertension __________     c. Anaemia __________
12. History of  Rheumatic fever about child.

(Sore throat followed by inflamed painful joints )  a.  Yes__________     b. No. __________
13. Type of Cardiac Defect:-

a.   Vascular and Muscular Defects
                i.   TOF __________        ii.  VSD __________                 iii.  ASD __________

     iv. PDA __________        v.  Cardiomyopathies __________
b.  Valvular Defects:-
      i.  Aortic __________              ii.  Mitral __________        iii.  Aortic + Mitral __________
     iv. Pulmonary __________   v.  Tricuspid __________
c.  Pericardial Effusion ____________________
d.  Dextrocardia ____________________
e.  CCF ____________________
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RECOMMENDATIONS

On the basis of above findings, the following
recommendations are made:-
1. Creation of awareness about cardiac prob-

lems  among general public through mass
media.

2. Improvement of literacy rate.
3. Poverty alleviation measures.
4. Improvement of quality of life.
5. Echocardiography machine and echo

training of medical personnel working in
paediatric units are necessary managerial
steps for routine echo examination of
children to detect and manage cardiac
defects at very early stage.
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