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echocardiography was 6 months or less in 65%.
Gender or types of clefts were not significantly
associated with presence of cardiac anomalies
(p=0.154; p>0.05) and (p=0.377; p>0.05)
respectively. Time gap from birth to initial
echocardiography, and detecting cardiac anomalies
was significantly associated (p= 0.027; p<0.05).

Abstract
Introduction: Cardiac anomalies are the most
common congenital abnormalities associated with
cleft lip and/or palate, data of which, for Sri
Lankan population, are not available.
Objectives: To assess the frequency of cardiac
anomalies in children with non-syndromic cleft lip
and/ or palate at the Dental Teaching Hospital,
Peradeniya, Sri Lanka

Conclusions: There was a 59% frequency of
cardiac abnormalities in children with cleft lip and
palate. Common cardiac anomalies detected were
PFO (17.3%) and ostium secundum ASD (16.7%).

Method: This was a retrospective cross-sectional
study at the Dental Teaching Hospital, Peradeniya
Sri Lanka. Records of all children aged 14 years
and below with non-syndromic oral clefts, who
attended the clinic between January 2018 and
January 2019 were studied.

(Key words: Cardiac anomaly, Cleft lip and palate,
Sri Lanka)
Introduction
According to the World Health Organisation
(WHO), congenital malformations account for 53
per 1000 live births worldwide and 51 per 1000
live births in South East Asia1. Cardiac anomalies
are the commonest congenital anomalies associated
with cleft lip and/or palate2. Globally, one in 500700 births has been identified with an oral cleft3. A
study showed that the highest prevalence of cleft
lip and/ or palate was in Asia (1.57 per 1,000 live
births) whereas Africa had the lowest prevalence
(0.57 per 1,000 live births)3. An overall prevalence
of 9.92 per 10,000 was reported between 2000 and
2005, in a multi-country project in 30 countries4.

Results: Total number fulfilling inclusion criteria
was 150, of which 52% were males. Cleft lip with
or without cleft palate was found in 96 (64%) and
50 (33.3%) had isolated cleft palate. There were
four (2.7%) with sub-mucous cleft palate. Cardiac
anomalies were found in 59% comprising 17.3%
with patent foramen ovale (PFO), 16.7% with
ostium secundum atrial septal defect (ASD), 2%
with patent ductus arteriosus (PDA), 1.3% with
tetralogy of Fallot and 14.7% with other/multiple
anomalies. Time gap from birth to initial
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The incidence of oral clefts in Sri Lanka according
to De Alwis A, et al in 2008 was 2.1 per 1000 live
births in Anuradhapura5, which is higher than the
incidence of 0.83 per 1000 live births reported in
the study conducted in Central Province of Sri
Lanka in the 1980s6. Asani M, et al found a
prevalence of congenital heart defects in 20%
(6/30) among children with cleft in Northern
Nigeria of which atrial septal defect (ASD)
accounted for three cases7. In contrast, another
study from Nigeria reported a prevalence of 9.5%
congenital anomalies among patients with oral
clefts aged between 1 day and 41 years, of which
1.6% had congenital heart disease (CHD)8. In
Taiwan, prevalence of CHD in individuals with
oral clefts below the age of 15 was 5.4%9. Also, in
a sample of Jordanian cleft patients, 45.5% were
identified as having malformations in the
cardiovascular system10. In the cleft care centre at
the Dental Hospital Peradeniya, every child with a
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Data were extracted using a data extraction sheet
developed to collect the data from patient records.
Information extracted included socio-demographic
characteristics such as gender, age, associated
anomalies including types of cleft, cardiac
anomalies
detected
at
the
initial
2D
echocardiographic studies and recommendation of
endocarditis prophylaxis, prior to cleft surgery,
while excluding information on personal
identification.

cleft is screened for associated CHD clinically and
by echocardiography along with investigations for
other abnormalities depending on clinical findings.
It is useful to assess the magnitude and the pattern
of cardiac anomalies in children with clefts in this
centre in overall management of cleft lip and palate.
Objectives
To assess the frequency of cardiac anomalies in
children with cleft lip and / or palate attending the
Cleft Care Clinic at Dental Teaching Hospital,
Peradeniya, Sri Lanka, from January 2018 to
November 2019.

A descriptive analysis was carried out for all the
variables. A composite table was generated
comprising frequency and percentages of sociodemographic characteristics as well as cleft and
cardiac anomalies. The socio-demographic
characteristics, types of cleft, cardiac and other
associated anomalies and recommendation of
endocarditis prophylaxis were analysed. The
association between the presence and type of
cardiac anomalies, and types of cleft was tested
using Fisher’s exact test considering 95% CI and
0.05 level of significance. Association between
cardiac anomalies and gender was also tested and
the time gap from birth to initial echocardiography
was analysed. Statistical Package for Social
Science version 20 was used in data analysis.

Method
This was a retrospective cross-sectional study
carried out at Cleft Care Centre at Dental Teaching
Hospital, Peradeniya, Sri Lanka, which treats about
150-200 new oral cleft cases per year. Hospital
records and echocardiographic reports of patients
were obtained from the Cleft Care Centre, and
Sirimavo Bandaranayake Specialized Children’s
Hospital, Peradeniya. Study population included all
children with non-syndromic cleft lip and/or palate,
aged 14 years and below attending the Cleft Care
Centre who had undergone 2D echocardiography
between January 2018 and January 2019. Children
over 14 years old, children with syndromic features
and children who did not have the initial routine 2D
echocardiography report were excluded.

Results
There was a total of 150 children with cleft lip
and/or palate, who met the inclusion criteria, had
attended the Cleft Care Clinic at the Dental
Teaching Hospital, Peradeniya during the study
period and had undergone 2D echocardiography.
Age range of the study sample was from birth to 14
years.

Ethical issues: Approval was obtained from the
Ethics Review Committee of the Faculty of Dental
Sciences, University of Peradeniya (ERC/ FDS/
UOP/1/2018/03). Permission was obtained from
both Dental Teaching Hospital and Sirimavo
Bandaranayake Specialized Children’s Hospital,
Peradeniya to access medical records. Collected
data were protected by allowing only the principal
investigator to access data. Being a retrospective
study, informed consent was not possible.

Table 1 shows the gender of the study population in
relation to the type of cleft. There was a higher
frequency of cleft lip in males (61.5%) and a higher
frequency of isolated cleft palate in females (64%).

Table 1: Gender of the study population in relation to the type of cleft (n=150)
Type of Cleft
Gender
Total
n (%)
Male
Female
Cleft lip with or without cleft palate n (%)
59 (61.5)
37 (38.5)
96 (64.0)
Isolated cleft palate n (%)
18 (36.0)
32 (64.0)
50 (33.3)
Sub-mucous cleft palate n (%)
01 (25.0)
03 (75.0)
04 (02.7)
Total
78 (52.0)
72 (48.0)
150 (100.0)
In the 96 children who had cleft lip with or without
cleft palate, 73 (76%) had unilateral cleft lip while
23 (24%) had bilateral cleft lip.

common cardiac anomalies were typical patent
foramen ovale (PFO) in 26 (17.3%) children and
ostium secundum atrial septal defect (ASD) in 25
(16.7%) children.

In the study group 108 (59%) had some type of
cardiac anomaly and 62 (41%) had a structurally
normal heart. The cardiac anomalies found on
echocardiography are shown in Figure 1. The

The details of the 22 patients categorised as other/
multiple cardiac anomalies are shown in Table 2.
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Table 2: Other/multiple cardiac anomalies (n=22)
Other / Multiple cardiac anomalies
Atrial septal defect (ASD) / Patent foramen ovale (PFO)
PFO + ventricular septal defect (VSD) + patent ductus arteriosus (PDA)
Pulmonary artery stenosis (PAS) + PDA + ASD
VSD + PDA
PAS + VSD + ASD
PDA + ASD
PAS + PFO + ASD
PFO + PDA + ASD
Total
Four patients were found to have mild to moderate
pulmonary hypertension. Ten children were
recommended for endocarditis prophylaxis. There
were no subjects who were recommended any other
special interventions with regard to cardiac stability
prior to surgery.

Frequency (%)
14 (63.6)
01 (04.6)
02 (09.1)
01 (04.6)
01 (04.6)
01 (04.6)
01 (04.6)
01 (04.6)
22 (100.0)

Table 3 shows the echocardiographic diagnosis in
relation to the time gap from date of birth to date of
echocardiography. In the present study, it was
found that the time gap from birth to initial
echocardiography was 6 months or less in 98 (65%)
children. In 41 (27%) children, it was 3 months or
less (Table 3).

Analysis of the results showed that there was no
significant association between gender and the
echocardiographic diagnosis of cardiac anomalies
(p= 0.154; p>0.05). Also, it was shown that there
was no significant association between type of cleft
and the cardiac anomaly. (p= 0.377; p>0.05)

There was a significant association between the
time gap from birth to date of echocardiography
(age of baby at the time of echocardiography), and
the frequency of cardiac anomalies diagnosed by
2D echocardiogram (p=0.027; p<0.05).
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Table 3: Echocardiographic diagnosis with time gap from date of birth to date of echocardiography
Echocardiographic diagnosis
Time gap from date of birth to date of echo
<1
<1
1-3
4-6
7-12
>1
Total
week
month months months months year
Normal Heart
3
3
9
16
14
17
62
Patent foramen ovale (PFO)
2
5
11
3
4
1
26
PFO, Pulmonary artery stenosis
2
2
5
0
0
1
10
Ostium secundum atrial septal defect
5
2
7
3
6
2
25
Patent Ductus arteriosus (PDA)
0
0
2
0
0
1
3
Others / Multiple cardiac anomalies
5
2
6
2
2
3
22
Tetralogy of Fallot
0
0
1
0
0
1
2
Total
17
16
41
24
26
26
150
The majority of anomalies found in the present
study were PFOs. The natural history of PFO, with
no associated serious structural anomalies, is to
undergo spontaneous closure in most children
within 6 months of birth, only 25% persisting into
adult life16. Although the same was noted in some
of the present study group, it could not be included
in the analysis due to non-availability of repeat
echocardiography reports in the hospital records of
all children. Since the majority of echocardiographs
in the present study were done at or below the age
of 6 months, it is possible that most of the PFOs
were detected by early echocardiography before
they naturally closed. It is also possible that PFOs
persist longer in babies with oral clefts although no
treatment was indicated in the majority. The
findings of the present study may not be compatible
with other studies due to dissimilarities in the age
at which the initial echocardiographic examination
was done, the age group of the study participants,
the non-availability of follow up echocardiographic
reports and varied sample size and study design.

Discussion
Cleft lip and/ or palate has adverse impacts on
appearance, feeding, speech, hearing and long-term
psychological wellbeing11. They are often
associated with other congenital abnormalities
including cardiac anomalies11,12. Present study
investigated the frequency and associations of
cardiac anomalies, in a hospital-based sample of
children with cleft lip and/or palate. The gender
distribution in the study group was almost equal
with 52% males and 48% females. There was a
higher incidence of cleft lip with or without cleft
palate among males and a higher incidence of
isolated cleft palate among females, is similar to
previous studies13. Majority of children in present
study had PFO followed by ASD and PDA which
is different from past studies. Asani M, et al7 found
ASD to be the commonest CHD accounting for
50% of cases. Similarly, ASD was the commonest
anomaly in the study by Rawashdeh MA, et al10.
These findings contrast with those of Fakhim SA,
et al14 who found VSD and cono-truncal anomalies
to be the commonest cardiac deformities in patients
with clefts. Absence of a statistically significant
association between gender and cardiac anomalies
in our study accords with the findings in an Iranian
population14. Similarly there was no association
between types of cleft and cardiac anomalies15.

Conclusions
Incidence of cardiac anomalies among children
with non-syndromic cleft lip and / or palate
attending the Cleft Care Clinic at Dental Teaching
Hospital, Peradeniya, Sri Lanka was 59%. Most
frequent anomaly was PFO, followed by ASD.
Gender or type of cleft was not significantly
associated with the incidence of cardiac anomalies
but a statistically significant association was found
between the age at which echocardiography was
done and presence of cardiac anomalies.

There were no previous studies stating the age at
which the echocardiographic diagnosis was made
in children with oral clefts. In the cleft centre at
Dental
Hospital
Peradeniya,
routine
echocardiography is done soon after registration in
every child, repeated prior to surgery and thereafter,
as recommended by paediatric cardiologist. Early
cardiac assessment is done to detect anomalies
needing early intervention, before cleft lip is
corrected around 3 months of age and cleft palate
around
10
months.
In
present
study
echocardiography was done within 6 months of
birth in 65% of patients, 27% being below 3
months. There was a statistically significant
association between age of initial echocardiography
and frequency of cardiac anomalies.
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