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This study aimed to determine the prevalence of oral and maxillofacial anomalies among newborns in
the Ha'il Region, Saudi Arabia, and to explore associations with parental health, socioeconomic status,
and environmental factors. Given the scarcity of regional data on congenital anomalies, this research
furthers the understanding of localised health risks and could inform targeted interventions. A cross-
sectional hospital-based study was conducted involving 40,000 newborns born between December
2019 and June 2024. Data were collected from medical records and parental interviews at one of the
main hospitals in the Ha'il Region. Anomalies were categorised and analysed using the Statistical
Package for Social Sciences software, with statistical significance set at p<0.05. Forty-seven cases
(0.146%) of oral and maxillofacial anomalies were identified, with a higher prevalence seen in female
newborns. Relationship were found between these anomalies and parental smoking, socioeconomic
status, and parental health history. Anomalies, such as cleft lips and palates, were more frequent

in females, while other conditions, like the eruption of chlorodontia, were exclusive to males. This
study underscores the importance of addressing environmental and socioeconomic factors to prevent
congenital anomalies. These findings provide crucial data for healthcare planning in the Ha'il Region,
aligning with Saudi’s Vision 2030 objectives related to improving neonatal and maternal care.

The prevalence of congenital anomalies in neonates is a critical area of study within public health. Congenital
anomalies, which include a wide range of structural and functional disorders present at birth, can significantly
impact an individual’s quality of life’. Additionally, these anomalies pose substantial challenges for healthcare
systems. Understanding the prevalence of these conditions and their associated risk factors is essential for
developing effective prevention and intervention strategies">. In Saudi Arabia, the Ministry of Health has
emphasised the importance of regional prevalence data as part of its Vision 2030 initiative, which aims to
enhance the quality of healthcare and ensure reasonable health services are provided across the kingdom. This
initiative highlights the need for localised data to inform policy-making and resource allocation.

Despite global recognition of the importance of monitoring congenital anomalies, data specific to the
Ha’il region of Saudi Arabia remains scarce. Ha'il is a region with unique demographic and socioeconomic
characteristics and thus may present distinct patterns of congenital anomalies compared to other parts of
the country. Given the emphasis on regional health assessments by the Ministry of Health, it is imperative
to investigate the prevalence of congenital anomalies in neonates born in Hail. Such data will contribute to
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the national database and help local healthcare providers tailor their services to meet the specific needs of the
population.

To guide this investigation, a PEO question has been formulated: In neonates born at one of the main
hospitals in the Hail Region between December 2019 and June 2024 (Population), what is the prevalence of
oral and maxillofacial congenital anomalies (Outcome), and how are these anomalies associated with various
demographic and maternal risk factors (Exposure)?

The findings from this study are expected to have several important implications. First, they will provide
valuable data to the Ministry of Health, contributing to the national effort to map the prevalence of congenital
oral and maxillofacial anomalies across different regions. This information is crucial for planning and
implementing healthcare services, particularly maternal and neonatal care services. Second, the study will help
local healthcare providers understand the specific needs of the Ha’il population, enabling them to offer more
personalised and effective care. Finally, by identifying key risk factors, the study will contribute to the broader
body of knowledge on congenital oral and maxillofacial anomalies, supporting global efforts to prevent and
manage these conditions.

Materials and methods

Study design and setting

The present study was conducted in one of the main hospitals in the Ha’il Region of Saudi Arabia. Data were
retrieved from the oral and maxillofacial surgery department and the maternity department. This cross-sectional
hospital-based study involved a comprehensive review of medical records, and the study period covered four
and a half years, from December 2019 to June 2024. This period was chosen to provide a substantial dataset
that reflected recent trends and enabled a thorough examination of longitudinal data. All newborn patients
diagnosed with oral and maxillofacial anomalies within the study period were eligible for inclusion. Patients
whose records indicated that the anomalies were diagnosed after the neonatal period were excluded.

Ethical approval was obtained from the Ethical Approval Committee of the College of Dentistry, University
of Halil, Saudi Arabia, prior to study commencement (IRB approval number: H-2023-439). This project
performed in accordance with relevant guidelines/regulations and adhered to the ethical standards laid out
in the Declaration of Helsinki. In addition, Informed consent was obtained from the parents of the newborns
included in the study before conducting interviews and administering questionnaires.

Data collection procedure and outcome measures

The study utilized the hospital’s electronic health records (EHR) coding program, which is specifically equipped
to retrieve patient records using keywords and diagnostic codes. To identify newborns with oral and maxillofacial
anomalies, we applied relevant ICD (International Classification of Diseases) codes and specific keywords
associated with these anomalies, such as “cleft palate,” “natal teeth,” and “Epstein pearls”.

The parents of newborns identified with oral and maxillofacial anomalies were contacted primarily through
phone calls, with follow-up attempts made if initial contact was unsuccessful. Each family was contacted up to
three times to encourage participation, and efforts were made to reach them during various times of the day
to accommodate different schedules. Of the contacted families, 100% agreed to participate in the study. Verbal
consent was obtained from each participating parent before beginning the interview, ensuring compliance with
ethical standards and respect for parental willingness. The questionnaire covered various aspects, including
demographic information (age, gender, ethnicity, and parental socioeconomic status); birth details (gestational
age, birth, mode of delivery, and any complications during birth); medical history (family history of congenital
anomalies, maternal health during pregnancy, and prenatal care); intraoral examination findings (detailed
examination of oral and maxillofacial anomalies observed at birth); nutritional information (feeding practices
and any difficulties encountered due to oral and maxillofacial anomalies); parental information (age of parents,
consanguinity, and parental health conditions); diagnostic tests and procedures (any imaging or laboratory tests
conducted to diagnose the anomalies); and follow-up and treatment records (details of any surgical or non-
surgical interventions, follow-up visits, and outcomes).

The survey with parents was conducted within a short period following the birth of the newborns, as part
of the study’s cross-sectional design. This approach was chosen to minimize recall bias, especially for details
related to pregnancy and early neonatal health. All data collection occurred within the study period from
December 2019 to June 2024, ensuring that parents were surveyed within a few years after birth, thus reducing
the likelihood of inaccurate recall. Additionally, specific questions about pregnancy and early life health were
structured to facilitate accurate responses and mitigate the impact of recall limitations.

Statistical analysis

Data analysis was performed using the Statistical Package for Social Sciences software, version 23 (SPSS
Inc., Chicago, IL, USA). Descriptive statistics such as frequency and percentage were used to summarise the
prevalence of various oral and maxillofacial anomalies and demographic characteristics of the study population.

Results

Through this systematic coding search, approximately 40,000 records were initially reviewed from December
2019 to June 2024 to identify the presence of oral and maxillofacial anomalies. These included cleft lip and palate,
cleft palate, cleft lip, Epstein pearls, Bohn’s nodules, natal teeth, neonatal teeth, and other related conditions.
Each record flagged by the coding program underwent individual chart reviews by trained researchers to verify
the presence of oral and maxillofacial anomalies. This meticulous process ensured accuracy and adherence
to inclusion criteria, ultimately identifying 47 cases that met the study’s diagnostic requirements (0.146%).
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The gender distribution revealed that 20 (42.6%) of the newborns were male, while 27 (57.4%) were female.
Regarding birth year distribution, 3 cases (6.4%) were born in 2019, 6 (12.8%) in 2020, 13 (27.7%) in both 2021
and 2022, 8 (17.0%) in 2023, and 4 (8.5%) in 2024. Table 1 summarises these findings.

Anomaly types and distribution

The identified oral and maxillofacial anomalies included natal teeth (4 cases, 8.5%), neonatal teeth (8 cases,
17.0%), Epstein pearls (3 cases, 6.4%), a combination of neonatal teeth and cleft palate (1 case, 2.1%), eruption
of a chlorodontia (1 case, 2.1%), eruption cyst (1 case, 2.1%), cleft lip (11 cases, 23.4%), cleft palate (7 cases,
14.9%), cleft lip and palate (5 cases, 10.6%), cleft lip, palate and alveolus (2 cases, 4.3%), microlip (2 cases, 4.3%),
oronasal fistula (1 case, 2.1%), and a combination of cleft palate and oronasal fistula (1 case, 2.1%). Regarding the
anatomical location of these anomalies, 13 cases (27.7%) were found in the lower jaw, 1 case (2.1%) in the upper
jaw, 13 cases (27.7%) in the lip, 14 cases (29.8%) in the palate, 5 cases (10.6%) involved both the lip and palate,
and 1 case (2.1%) involved both the lower jaw and palate (Table 1). The family history, physical characteristics,
parental and environmental factors are also reported in this study (Table 1).

Treatment and outcomes

The treatments provided included extraction in 13 cases (27.7%), surgery in 29 cases (61.7%), and follow-ups
in 5 cases (10.6%). The outcomes of the treatments were satisfactory in 46 cases (97.9%) and unsatisfactory in 1
case (2.1%).

Various oral and maxillofacial anomalies were more commonly observed in female newborns compared
to males with exception the eruption of chlorodontia and eruption cysts, Cleft lip, palate, and alveolus and
Eruption cyst were exclusively observed in male newborns (100.0%). However, combined cleft lip and palate
anomalies showed a higher occurrence in males (60.0%) than in females (40.0%). Statistical analyses indicated
a significant association between gender and the occurrence of these anomalies (p-value=0.033) as shown in
Table 2. Statistical analyses indicated a significant association between these anomalies and parental smoking
habits (p-value=0.016). The association between various oral and environmental factors, socioeconomic status
and parental health history revealed distinct pattern as exposed in Table 3. Statistical analyses indicated a
significant association between these anomalies and parental smoking habits (p-value=0.016). Additionally,
statistical analyses indicated a significant association between the type of anomalies and socioeconomic status
(p-value=0.031). Furthermore, The findings were statistically significant (p-value=0.001) in relation to parental
health history and anomalies as reported in Table 3.

Discussion

The most prevalent anomalies in various nations have been the subject of earlier studies®. Data on the
prevalence of anomalies in the Saudi population is, nevertheless, lacking. However, it is concerning that the
Hail district, which is in the northern area, has not been thoroughly examined to determine the frequency of
anomalies among its residents. Therefore, determining the frequency of anomalies and their effects is crucial
because it will allow dentists to take preventative and restorative actions, which could greatly enhance the quality
of life associated with oral health.

Previous studies have shown that the prevalence of congenital anomalies can vary significantly based on
factors such as maternal age, socioeconomic status, environmental exposures, and healthcare access>?. Studies
have also highlighted variability in the types of oral abnormalities found across different populations. For
instance, research in Mexico noted high prevalence rates for congenital oral cysts and ankyloglossia®, while
studies in Iran and India identified associations with parental factors, such as consanguinity and maternal
health!®!. These studies underscore the importance of regional research in understanding specific patterns
and correlations relevant to different populations. Table 4 summarises the findings from studies in different
countries, with the percentage of oral and maxillofacial anomalies ranging from 0.14% in Canada to 50% in
Brazil. By comprehensively analysing these variables, our study aimed to provide a nuanced understanding
of the risk factors associated with congenital oral and maxillofacial anomalies in the Ha'il region. The results
of our current investigation showed that 0.14% of the included patients had oral and maxillofacial anomalies.
A complex interplay of genetic, developmental, and environmental factors was revealed following the
epidemiological examination of oral and maxillofacial anomalies in neonates and their association with parental
health. The research publications offer a thorough analysis of these anomalies and emphasise the importance of
early discovery, multidisciplinary care, and genetic counselling!?!3.

Studies on the prevalence of developmental anomalies aid in determining occurrence rates, monitoring
changes over time, identifying shifts in patterns, and identifying potential incidence causes. Diagnosing
developmental anomalies helps identify syndromes and/or related systemic diseases. There is limited research
available on the prevalence of congenital anomalies in the Ha'il region of Saudi Arabia. This research provides
insight that could improve the detection of abnormalities in the Ha'il region.

The current research revealed a high frequency of oral cavity anomalies in infants. The most common
characteristic observed was the presence of orofacial clefts. However, the association between orofacial clefts
in newborns and parent-related variables require further investigation. According to Hlongwa et al.'4, 303,000
newborn infants died within four weeks after birth due to congenital anomalies globally. The most frequent
anomaly of the orofacial region is orofacial clefts, with a prevalence of 1 case per 700 live births. Hlongwa et al.
assessed 699 cases of children in South Africa with orofacial clefts. These children had a median age of 3 years,
and 133 were found to have cleft lips, 247 were found to have cleft palates, and 305 had both!*. According to
the 2024 Global Oral Health Status Report from the World Health Organization, around 3.5 billion individuals
are impacted by oral diseases globally. Orofacial clefts occur in approximately 1 out of every 1000-1500 births
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Variables Frequency | Percent (%)
Gender Male 20 42.6
Female 27 57.4
2019 3 6.4
2020 6 12.8
Year of birth 2021 2 277
2022 13 27.7
2023 8 17.0
2024 4 8.5
Natal tooth 4 8.5
Neonatal tooth 8 17.0
Epstein pearls 3 6.4
Neonatal tooth and cleft palate 1 2.1
Eruption of chlorodontia 1 2.1
Eruption cyst 1 2.1
Type of anomaly Cleft lip 11 234
Cleft palate 7 14.9
Cleft lip and palate 5 10.6
Cleft lip, palate and alveolus 2 43
Microlip 2 43
Oronasal fistula 1 21
Cleft palate with oronasal fistula 1 2.1
Lower jaw 13 27.7
Upper jaw 1 2.1
Location of anomaly Lip B 277
Palate 14 29.8
Lip and palate 5 10.6
Lower jaw and palate 1 2.1
Family history e 2 255
No 35 74.5
Weight (kg) <25 21 44.7
>4.5 26 55.3
40-48 22 46.8
Length (cm) 49-57 2 43
=58 23 48.9
<38 3 6.4
Gestational age at birth (weeks) 8 6 128
39 35 74.5
40 3 6.4
Type of delivery Neutral 38 80.9
Section 9 19.1
Complication None 47 100
Medical history Yes ! 21
No 46 97.9
Breastfeeding and formula 37 78.7
Feeding method Breastfeeding 4 8.5
Formula 6 12.8
Feeding difficulties None 1 o7
Pain during feeding 1 2.1
Normal 37 78.7
Mother with a history of miscarriage 5 10.6
Parental history Mother with a history of miscarriage and father with systemic disease | 2 43
Mother with a history of miscarriage and systemic disease 2 43
Mother with hearing impairment and father with a cardiac condition | 1 2.1
Smoking father 19 40.4
Environmental factors Smoking father and passively smoking mother 3 6.4
None 25 53.2
Continued
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Variables Frequency | Percent (%)
Average 6 12.8
Socioeconomic status Middle class 36 76.6
Good 5 10.6
Extraction 13 27.7
Treatment of oral conditions Surgery 29 61.7
Follow-up 5 10.6
Treatment outcome Satisfactory il 79
Unsatisfactory 1 2.1

Table 1. Distribution of outcome measures.

Gender
Type of anomaly Male (%) | Female (%)
Natal tooth 25.0 75.0
Neonatal tooth 37.5 62.5
Epstein pearls 33.3 66.7
Neonatal tooth and cleft palate | 0.0 100.0
Eruption of chlorodontia 100.0 0.0
Eruption cyst 100.0 0.0
Cleft lip 455 54.5
Cleft palate 429 57.1
Cleft lip and palate 60.0 40.0
Cleft lip, palate, and alveolus 100.0 0.0
Microlip 0.0 100.0
Oronasal fistula 0.0 100.0
Cleft palate and oronasal fistula | 0.0 100.0
P-value=0.033

Table 2. Frequency of various oral and maxillofacial anomalies according to gender.

worldwide®. Yow et al.! found that out of every 10,000 births, the orofacial cleft prevalence was 17.72 for male
children and 15.78 for female children. During the study, out of 363,633 live births, 115 newborns were found
to have a cleft lip, 249 newborns had a cleft palate, and 244 newborns had both. Of the 115 infants born with a
cleft lip, 72 (62.6%) were boys and 43 (37.4%) were girls. Of the 249 infants with cleft palates, 97 (39%) were boys
and 152 (61%) were girls. Of the 244 infants with orofacial clefts, 143 (58.6%) were boys and 101 (41.4%) were
girls. These results are consistent with the current findings. Temporal variations in embryological development
are thought to cause these gender differences in cleft phenotypes. This is illustrated by the fact that in Yow et
al’s study, females had a higher chance of demonstrating issues with the secondary palate or cleft palate due to
their palatal development being slower compared to males. Therefore, gender is a risk factor for the occurrence
of orofacial clefts'®.

Income and socioeconomic status have been suggested as potential risk factors for orofacial cleft development.
Ithas been suggested that children from lower socioeconomic backgrounds are more likely to experience orofacial
clefts1®'7, with recent studies confirming this link!81°, However, other studies have reported no association
between lower socioeconomic status and orofacial cleft risk. The limited amount of prior research, the narrow
study scope, and the presence of confounding variables ( such as nutritional deficiencies and alcohol abuse) all
further weaken the existing evidence. It is important to comprehend how socioeconomic status is connected to
the development of orofacial clefts, as being diagnosed with a cleft can lead to decreased chances of employment
and perpetuate the cycle of poverty if not addressed'®. Our findings confirm what previous studies have found,
which is that being of middle socioeconomic status and various environmental factors are the most important
factors influencing the mouths of newborns.

Natal teeth are present from birth, while neonatal teeth emerge in the oral cavity within the first month of
life?®. Natal teeth are uncommon in extremely premature newborns®.. In the current study, 8.5% of newborns
had natal teeth, and 17.0% had neonatal teeth. The lower primary central incisors are the teeth most frequently
natal, with an 85% prevalence®!. This aligns with the typical sequence of primary deciduous teeth eruption®!. The
goal of treatment and management should be to preserve the teeth in a healthy mouth for cosmetic reasons and
to ensure there is enough space for permanent teeth to come through. These facts align with the outcome of our
study. Dyment et al. recommended that the level of gum attachment and need for anaesthesia should be assessed
before removing natal teeth??. They suggested that when there is minimal gingival attachment, sufficient soft
tissue anaesthesia can be achieved using topical anaesthetic for extraction procedures. The presence of teeth
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Author Year | Country Percentage of oral and maxillofacial anomalies
Bandaruetal® | 2019 | India 11.40

Oliveira et al.* 2019 | Brazil 50

Leeetal® 2018 | Korea 45

Cetinkaya etal.® | 2011 | Turkey 29

Baxter et al.” 2011 | Canada 0.14

Marina et al.3 2004 | Croatia 5.5

Present study - Saudi Arabia | 0.14

Table 4. Percentage of oral and maxillofacial anomalies in different countries.

from birth or shortly after birth requires a prompt and precise diagnosis to determine whether it is best to keep
the teeth or remove them. Additionally, the patient needs to be evaluated for any potential systemic or syndromic
connections, and if necessary, a paediatric appointment should be scheduled.

Epstein pearls were found in 6.4% of the current cases, while microlips were found in 4.3% and oronasal
fistulas in 2.1%. This finding aligns with the findings of Vaz et al’s! study while contradicting George et al’s*?
study. George et al. identified Bohn’s nodules as the most common inclusion cyst. Other studies have indicated
that children who have buccal nodules from birth are more likely to experience oral Streptococcus mutans
colonisation early on, which could increase the risk of cavities due to the nodules being associated with biofilm
buildup?.

In the current study, the intraoral features identified did not show any association with most of the newborns
or parental factors assessed. However, Epstein’s pearls were linked to paternal smoking and gestational age, while
Bohn’s nodules were associated with the male gender. Cetinkaya et al.> examined how the features and changes in
anewborn’s oral cavity are linked to factors like medical problems during pregnancy, maternal health conditions,
smoking or drug use during pregnancy, and parental consanguinity. They demonstrated a statistically significant
correlation between the occurrence of oral cysts and diabetes, insulin use while pregnant, parental consanguinity,
and tobacco use during pregnancy?. However, these findings are not definitive. Other studies have indicated no
statistically significant association between the occurrence of inclusion cysts and a baby’s weight?*, gender?!,
birth weight, pregnancy length, or factors associated with delivery?. Further research is needed to investigate
the factors linked to these oral conditions.

An examination of biopsies obtained from the oral and jaw regions of Malaysian newborns and infants
provided insights into common patterns and variations in the observed anomalies'?. Inflammatory/reactive
lesions were the most prevalent, followed by tumour/tumour-like lesions and then cystic/pseudocystic
lesions. Of the tumour/tumour-like lesions, congenital epulis was the most common. This implies that certain
abnormalities could be present from birth, possibly affected by genetic factors passed down from parents.
Children with craniofacial issues, such as cleft lips and palates, are at a higher risk of developing tooth decay and
gum disease®. A high incidence of oral cysts (94%) was found in newborns in Taiwan, with no notable link to
gender, weight, or gestational age?!.

Through an extensive examination of these variables, our research sought to offer a sophisticated
comprehension of the risk factors linked to congenital oral and maxillofacial anomalies in the Ha’il region.
This approach will help identify high-risk groups and inform targeted prevention and intervention strategies.
Significant clinical implications of congenital oral and maxillofacial anomalies span the functional, psychological,
and developmental domains in addition to physical health. Long-term follow-up, interdisciplinary management,
and early diagnosis are crucial for maximizing results and enhancing the lives of those impacted.

This study has several limitations that should be acknowledged. The small sample size, influenced by the low
prevalence of oral and maxillofacial anomalies, limits the applicability of certain findings and impairs the ability
to draw definitive interpretations. about associations between specific variables and intraoral data. Additionally,
evaluations conducted shortly after birth may not capture anomalies that develop later or the progression
of already diagnosed conditions. The lack of extensive research in this field further limits comparisons with
existing data. Future studies should address these limitations by recruiting larger sample sizes from broader
regions within Saudi Arabia to improve statistical power and representativeness. Longitudinal studies are also
recommended to explore the progression and causative factors of these anomalies over time, providing a more
comprehensive understanding. It is better in the future to have a qualitative study design for understanding the
causal mechanism.

Conclusions

Under the limitations of this study, it could be concluded that different anomalies can be seen in infants’ mouths.
It is important for healthcare providers to recognise these so they can provide appropriate treatment if needed
and avoid unnecessary interventions. This highlights the significance of timely and regular dental care for
newborns and infants with these conditions to effectively manage their health. Timely identification, regular
medical check-ups, and team-based strategies are crucial for the successful treatment of these abnormalities.
Additional research is needed to explore how parental health factors directly affect the development of these
anomalies.
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