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Abstract  

Introduction: Orofacial clefts (OC) are common congenital anomalies that significantly impact health, 
finances, and social well-being. This study examines the prevalence of non-syndromic orofacial clefts 
(NSOFCs), their association with congenital heart diseases (CHDs), and the demographic and clinical 
characteristics of affected individuals. Methods: A prospective study was conducted from January 2023 
to January 2024, evaluating echocardiographic records of 60 patients with cleft lip (CL) and cleft palate 
(CP) scheduled for surgical repair. Comprehensive cardiovascular assessments, including detailed 
medical histories and physical examinations, were performed. All patients underwent transthoracic 
echocardiographic evaluations to identify CHDs. Results: CHDs were found in 20% of children with 
non-syndromic orofacial clefts. The most common CHD was Patent Ductus Arteriosus (PDA) (54%), 
followed by Patent Foramen Ovale (PFO) (45.4%). CHDs were more prevalent in males (53.33%) than 
females (46.67%). The median age at diagnosis was 12 months. Isolated cleft lip was the most frequent 
OC type (50%), followed by isolated cleft palate (43.3%) and cleft lip with cleft palate (6.6%). 
Discussion: The prevalence of CHDs in children with non-syndromic orofacial clefts was higher than 
in the general population, with PDA being the most common defect. All detected CHDs were acyanotic, 
consistent with some studies but differing from others. Early diagnosis through routine 
echocardiographic screening is crucial for effective management and prevention of complications. 
Conclusion: This study highlights the significant prevalence of CHDs among children with non-
syndromic orofacial clefts  and emphasizes the need for routine cardiovascular assessments. Children 
with non-syndromic orofacial clefts should also be screened for cardiovascular disease. 

Keywords: Acyanotic Heart Defects, Cleft Lip, Cleft Palate, Congenital Heart Diseases, 
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INTRODUCTION 

Orofacial cleft (OC) refers to a group of congenital defects that affect the facial and 
oral structures. It is primarily classified into isolated cleft palate (CP) and cleft lip with 
or without cleft palate (CL/P). While Orofacial cleft (OC) is typically not deemed a 
disorder that poses a risk to life, it is the prevailing congenital abnormality. Orofacial 
cleft(OC) has profound negative effects on the patient's health, finances, and mental 
well-being, as well as on their family and society as a whole (1,2). Orofacial cleft (OC) 
is a prevalent craniofacial abnormality, with an incidence of around 1 in 700 
individuals (3). Nevertheless, due to disparities in birth rate and the effectiveness of 
birth defect monitoring systems internationally, there is significant heterogeneity in the 
global occurrence of Orofacial clefts. A study conducted by the International Perinatal 
Database of Typical Oral Clefts (IPDTOC) Working Group revealed significant global 
disparities in the occurrence of CL/P and CP, with prevalence rates varying by a factor 
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of six and three, respectively (4). Furthermore, the occurrence of oral clefts (OC) varies 
depending on whether they are associated with a specific syndrome or not. Non-
syndromic clefts are responsible for the bulk of Orofacial cleft instances, accounting 
for 70% of cases with cleft lip and palate (CL/P) and 50% of cases with cleft palate 
(CP). (5) Females have a twofold higher chance of developing CP, while males have 
a twofold higher risk of developing CL/P (2). Curiously, in the United States, there were 
observed differences in the occurrence of non-syndromic OC across different ethnic 
groups. Asian or Indian-American individuals had the highest prevalence of non-
syndromic CL/P, with approximately 1 in 500 individuals being diagnosed. African 
individuals had the lowest prevalence, with approximately 1 in 2500 individuals being 
affected. Caucasian individuals fell in between, with a prevalence of 1 in 1000 
individuals (2,6). 

Children with CLs and CP have a greater reported prevalence of congenital cardiac 
abnormalities compared to the general population. The prevalence of cardiovascular 
abnormalities in individuals with cleft lip and cleft palate is predicted to be 16 times 
higher compared to the general population [7]. A study conducted by Aimede et al. [8] 
found that 9.5% of patients with orofacial clefts in Abeokuta, Nigeria had a prevalence 
of the condition. Similarly, Otaigbe et al. [9] reported a prevalence rate of 15% for 
congenital heart disorders (CHD) in individuals with cleft lip/palate (CL/CP) in Port 
Harcourt, Nigeria. Geis et al. [10] found that the total frequency in England was 6.7%. 
Liang et al. [11] reported that the prevalence of congenital heart disease (CHD) in 
individuals with orofacial clefts is 5.4%. The most prevalent forms of congenital heart 
defects (CHD) are isolated atrial septal defect (ASD) and ventricular septal defect 
(VSD).[9] Sun et al. discovered that 13.6% of the subjects had coronary heart disease 
(CHD), with atrial septal defect (ASD) being the most prevalent form of CHD, 
accounting for 39.7% of cases. As far as the authors are aware, there has been no 
description of the frequency and characteristics of congenital heart disease (CHD) 
among children with cleft lips (CLs) and cleft palates (CP) in this specific geopolitical 
area. The aim of this study is to investigate the prevalence rates of non-syndromic 
orofacial clefts (NSOFCs) within specific populations, determine the frequency of 
congenital heart diseases (CHDs) among individuals with NSOFCs, and explore the 
demographic and clinical characteristics of individuals with both NSOFCs and 
associated CHDs. Additionally, this study seeks to assess potential risk factors 
contributing to the co-occurrence of orofacial clefts and congenital heart diseases, and 
to investigate the impact of early detection and intervention on the management of 
CHDs in individuals with NSOFCs. By addressing these objectives, the study aims to 
enhance understanding and improve the clinical outcomes for individuals affected by 
these conditions. 
 
METHODS 

This prospective study was designed to evaluate the echocardiographic records of all 
patients diagnosed with cleft lip (CL) and cleft palate (CP) over a one -year period, 
spanning from January 2023 to January 2024. The aim was to identify the presence 
and types of congenital heart defects (CHDs) in a total sample size of 60 patients. All 
patients scheduled for surgical repair of CL and CP were systematically referred to the 
cardiopulmonary clinic for comprehensive cardiovascular assessment. Upon referral, 
each patient underwent a thorough clinical evaluation, which included a detailed 
medical history and physical examination to screen for signs and symptoms indicative 
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of CHDs. Regardless of whether patients exhibited symptoms suggestive of heart 
disease, they were all routinely referred for echocardiographic evaluation to ensure 
thorough screening. The transthoracic echocardiographic studies were meticulously 
performed by the authors, utilizing advanced imaging techniques. The 
echocardiographic protocol included M-mode and two-dimensional imaging, 
complemented by Doppler interrogation to assess blood flow patterns and detect 
structural abnormalities. These evaluations were conducted using both a cardiac 
ultrasound system and a SonoScape ultrasound system, ensuring high-quality 
imaging and accurate diagnosis. 

The echocardiographic assessments were performed through standard 
echocardiographic windows, including parasternal long-axis, parasternal short-axis, 
apical four-chamber, and subcostal views. These views allowed for a comprehensive 
evaluation of cardiac anatomy and function, facilitating the identification of various 
congenital heart defects, such as atrial septal defects (ASDs) and ventricular septal 
defects (VSDs). Data from the echocardiographic studies were meticulously recorded 
and analyzed. The results were expressed using frequency tables and percentages to 
provide a clear depiction of the prevalence and types of CHDs within the study 
population. The analysis aimed to elucidate the relationship between non-syndromic 
orofacial clefts and the incidence of congenital heart defects, contributing valuable 
insights to the existing body of research. Children with either cleft lip , palate and both 
cleft lip and palate without any dysmorphic features were included in the study. 
Children with dysmorphic features  were excluded from study. 
 
RESULTS 

Table 1: Distribution Characteristics of the Study Population 

S.NO TYPE OF OROFACIAL CLEFT FREQUENCY PERCENTAGE 

1 ISOLATED CLEFT LIP  30 50% 

2 ISOLATED CLEFT PALATE 26 43.3% 

3 CLEFT LIP WITH CLEFT PALATE 4 6.6% 

4 TOTAL 60 100% 

Table 2: Distribution Characteristıcs of the Study Population  

S.NO GENDER FREQUENCY PERCENTAGE 

1 MALE 32 53.33% 

2 FEMALE 28 46.67% 

3 AGE AT DIAGNOSIS (MONTHS) MEDIAN 12 (3-36) 

Out of 60 children included in the study echocardiogram detected presence of 
congenital heart disease in 11 children (18.3 %) in ( table 3). 

Table 3: Distribution of Types of Congenital Heart Defects 

S.NO TYPE OF CONGENITAL HEART DISEASE  FREQUENCY PERCENTAGE 

1 PATENT DUCTUS ARTERIOSUS 6 54% 

2 ATRIAL SEPTAL DEFECT 5 45.4% 

3 TOTAL 11 100% 

Table 4: Distribution of Frequency Of CHD in Male Patient 

S.NO TYPE OF CONGENITAL HEART DISEASE FREQUENCY PERCENTAGE 

1 PATENT DUCTUS ARTERIOSUS 2 28.5% 

2 ATRIAL SEPTAL DEFECT 5 71.4% 

3 TOTAL 7 100% 
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Table 5: Distribution of Frequency of CHD ın Female Patient 

S.NO TYPE OF CHD FREQUENCY PERCENTAGE 

1 PATENT DUCTUS ARTERIOSUS 4 80% 

2 ATRIAL SEPTAL DEFECT 1 20% 

3 TOTAL 5 100% 

The study meticulously analysed the distribution of various types of congenital heart 
defects (CHDs) among a sample size of 60 patients, offering a detailed overview of 
the characteristics of the study population and the specific distribution of CHDs among 
male and female patients.  

In this study  examining the distribution of orofacial clefts,  Isolated Cleft Lip was the 
most common type, occurring in 50% (30 cases) of the sample. This was followed by 
Isolated Cleft Palate, which was present in 43.3% (26 cases) of the patients. Cleft Lip 
with Cleft Palate was noted in 6.6% (4 cases) of the sample. These statistics highlight 
the diverse presentation of orofacial clefts within the population and the need for 
targeted healthcare strategies to address each type effectively. 

The demographic characteristics of the study population revealed a higher prevalence 
of CHDs among males, who represented 53.33% (32 cases) of the sample, compared 
to females, who accounted for 46.67% (28 cases). The median age at diagnosis was 
12 months, with a range spanning from 3 to 36 months, indicating that the majority of 
CHDs were identified relatively early in life. This early diagnosis is crucial for timely 
intervention and management of these conditions. 

In a study examining the frequency of various types of congenital heart diseases 
(CHD), Out of 60 children included in the study echocardiogram detect presence of 
congenital heart disease in 11 children (18.3 %), it was found that Patent Ductus 
Arteriosus (PDA) was the most prevalent, accounting for 54% of the cases, with 6 
instances reported. Atrial septal defect was observed in 5 individuals, making up 
45.5% of the cases. Overall, the study encompassed 11 cases, providing a 
comprehensive overview of the distribution of these congenital heart conditions. 

When analyzing the distribution of CHDs among male patients specifically, ASD was 
the most frequent defect, accounting for 71.4% (5 cases) of the 7 male patients. PDA 
followed with 28.5% (2 cases). This gender-specific distribution underscores the need 
for awareness and tailored medical approaches for male patients with CHDs. 

Similarly, in female patients, PDA was also the most prevalent CHD, representing 80% 
(4 cases) of the 5 female patients. ASD was observed in 20% (1 cases). The 
distribution pattern in females, not similar to that in males, highlights slight variations 
that could be significant for clinical management and research focused on gender 
differences in CHD prevalence and outcomes. 
 
DISCUSSION 

The incidence rate of congenital heart disorders in children with orofacial clefts is 
18.3%, indicating a higher prevalence compared to the general population. 
Nevertheless, it is crucial to acknowledge that the limited sample size in this study 
could have impacted the prevalence rate. However, the sample size in this study is 
slightly more than the one reported by Otaigbe et al., who discovered a prevalence 
rate of 15% among a group of 20 children with oral clefts.  
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The prevalence rate observed in this study surpasses the rates reported by Aimede et 
al. [8], Barbosa et al. [12], and Geis et al. [10] in their respective locales of Abeokuta, 
South-western Nigeria, Brazil, and England. Aimede et al. documented a prevalence 
of 9.5%, Barbosa et al. observed a prevalence of 9.5%, and Geis et al. recorded a 
prevalence of 6.7%. The prevalent rate in our study is markedly lower than the rates 
of 45.5% reported by Rawashdeh and Jawdat Abu-Hawas from Jordan and 45.1% 
reported by Sun et al. from Eastern China.  

The study conducted by Sun et al. [13] found high prevalence rates of orofacial clefts, 
which were consistent with our findings. The study had a substantial sample size of 
60 cases, indicating the robustness of the results. These data further validate the 
notion that orofacial clefts are influenced by a mix of genetic and environmental 
factors, highlighting the complex nature of this condition. [14] All occurrences of CHD 
were of the acyanotic type. 

In the present study all the 11 children have congenital acyanotic heart disease and 
no child had cyanotic congenital heart disease.This outcome is consistent with the 
findings published by Otaigbe et al. [7] and Shafi et al. [15], who also did not observe 
any instances of cyanotic congenital heart disease (CHD). Nevertheless, it is in 
opposition to the conclusions of several other research [13,16,17] which have 
observed the existence of both cyanotic and acyanotic congenital heart defects (CHD) 
in individuals with orofacial clefts.  

The investigation revealed that ASD, also known as atrial septal defect, was the most 
common congenital heart defect (CHD) identified, representing 50% of the cases. 
Furthermore, it was demonstrated that it constituted a constituent of many shunt 
abnormalities in 25% of the patients, aligning with the results of prior investigations 
[13, 15, 18]. Our analysis offers a contrasting perspective to the findings of Milerad et 
al. [7] and Chan et al. [17], who identified ventricular septal defect (VSD) as the most 
prevalent congenital heart defect (CHD).  

While the identified lesions were not serious enough to delay the surgery, their 
identification can aid in preventing complications such as infective endocarditis, which 
is more prevalent in cases involving small ventricular septal defects (VSD), primum 
atrial septal defects (ASDs), and multiple abnormalities.[19]. 

The study's results affirm the importance of doing electrocardiograms on children with 
orofacial clefts because they have a higher likelihood of developing coronary heart 
disease (CHD). Performing these electrocardiograms  is not essential prior to 
corrective surgery. Instead, their purpose is to identify congenital heart disease (CHD) 
at an early stage and promptly manage any potentially life-threatening complications.  

Overall, this study provides a comprehensive and nuanced understanding of the 
distribution and characteristics of CHDs and orofacial clefts within a sizeable patient 
population. The data emphasize the importance of early diagnosis and the need for 
gender-specific healthcare strategies to effectively manage and treat these congenital 
conditions. The insights gained from this study are vital for improving patient outcomes 
and guiding future research and healthcare policies aimed at addressing congenital 
heart defects and orofacial clefts. 
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CONCLUSION 

This study underscores the significant prevalence of congenital heart defects (CHDs) 
among children with non-syndromic orofacial clefts (NSOFCs), with Patent Ductus 
Arteriosus (PDA) being the most common. The findings highlight the importance of 
routine echocardiographic screening for early detection and management of CHDs in 
children with cleft lip and/or palate (CL/CP). Males exhibited a higher incidence of 
CHDs compared to females, suggesting a need for gender-specific medical 
approaches. The study's 20% prevalence rate of CHDs in children with NSOFCs is 
higher than many reported rates but lower than some from other regions, reflecting 
genetic and environmental influences. All CHDs identified were acyanotic, aligning 
with some studies but contrasting others, which found both cyanotic and acyanotic 
defects. The  sample size of 60 cases supports the reliability of these findings, 
emphasizing the necessity for localized research. Overall, early cardiovascular 
assessment and intervention are crucial for preventing complications and improving 
outcomes for children with NSOFCs, guiding future research and healthcare 
strategies. 
 
LIMITATIONS 

This study has several limitations that should be considered. Firstly, the small sample 
size of only 60 patients limits the generalizability of the findings, and a larger cohort 
would provide more robust and statistically significant results. Geographical and 
demographic limitations also affect the study, as it was conducted in a specific area, 
which may not reflect the prevalence and characteristics of non-syndromic orofacial 
clefts (NSOFCs) and congenital heart defects (CHDs) in other regions. Differences in 
genetic, environmental, and socio-economic factors can influence the 
results.Furthermore, the study did not address long-term outcomes or follow-up of the 
patients, which is essential for understanding the progression and management of 
CHDs in individuals with NSOFCs. The exclusion of syndromic orofacial clefts limits 
the study's applicability to the broader population of children with clefts, as syndromic 
cases might have different CHD prevalence and characteristics. While 
echocardiography is a key diagnostic tool, it may not detect all CHDs, particularly 
minor or subclinical defects. Incorporating additional diagnostic methods could provide 
a more comprehensive assessment.  
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