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PREVALENCE OF PAEDIATRIC OROFACIAL TUMOURS IN A TERTIARY HEALTH CENTRE IN LAGOS NIGERIA



ABSTRACT
Oral and maxillofacial masses seen in children and adolescents often impact the functional, cosmetic, and psychosocial aspects of their lives due to their location. In recent years, the incidence of head and neck tumours in children has been on the rise. These tumours can lead to extensive destruction of facial bones and related structures. The study aimed to establish evidence-based epidemiological data on orofacial neoplasms in this population	Comment by user: Replace masses with tumours.
Let your words be consistent with title of the manuscript.
[bookmark: _Hlk194360907]The histopathology and clinical records of patients were retrieved for use. Descriptive statistics was used to analyse the sociodemographic variables. The most common tumour observed was ameloblastoma (18.6%), and the most common location of all the tumours observed was the mandible. Neck swellings were mostly found in older children.  Age in years and the tumour duration before presentation were significantly positively correlated. There was no significant association between gender and tumour duration.	Comment by user: Methods and materials: 
Include: This study was a retrospective analysis of paediatric  patients that were treated in Our Centre. 	Comment by user: analyze	Comment by user: This is result not methods	Comment by user: Replace with tumours.
This study revealed the distribution and characteristics of both benign and malignant orofacial neoplasms in the pediatric age group. Both benign and malignant tumours were more prevalent in females compared to their male counterparts. Mandible is more affected, and ameloblastoma is the more prevalent benign neoplasm, while hematolymphoid lesions are the more malignant tumours observed.	Comment by user: Insert Results. The result is shallow
You details of the number of cases studied, how many were benign, or malignant.
Which age range did you studied.	Comment by user: You to include conclusion
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INTRODUCTION
Oral and maxillofacial masses seen in children and adolescents often resemble those found in adults but differ in their histological types and clinical characteristics1–3. These tumours significantly impact functional, cosmetic, and psychosocial aspects due to their location1,2. Orofacial neoplasms in this age group are particularly important, as they affect not only the individual but also their families and communities2,3. Unlike the general population, children exhibit a susceptibility to specific lesions, such as Langerhans cell histiocytosis, certain lymphomas, leukemia, and hemangiomas3. Oral lesions in this demographic show considerable variation in age prevalence and geographic distribution. In recent years, the incidence of head and neck tumours in children has been on the rise3–5. Schwartz et al found that the incidence of head and neck tumours in children increased by 45% (from 1.1 to 1.6 per 100,000) from 1973 to 20106. Studies on pediatric tumours were constrained either by using criteria that didn’t specifically pertain to the anatomy or tissue types of the head and neck, or by concentrating mainly on a single racial group and a specific tumour location5. These tumours, however, can lead to extensive destruction of facial bones and related structures4. Contributing factors to the cause include genetic predisposition and environmental influences, such as viral infections, chronic malnutrition, trauma, exposure to alcohol and tobacco7. Worldwide, 3%–10% of head and neck tumours are reported in children and adolescents, with benign tumours (7%-10%) being more common and of mesenchymal origin. Malignant tumours (2%-9%), while rare, typically appear after the age of five2,8–10. Few surgeons have reported significant expertise in treating these conditions; however, subspecialties have evolved to manage the specific needs of these neonates, infants, and adolescents10. This care involves congenital craniofacial and developmental facial anomalies, abnormal jaw tumours, pediatric pathology, among many others. Orofacial tumours are categorised based on their origin as either odontogenic or non-odontogenic11,12. Tumours arising from tooth-forming tissues are classified as odontogenic, while those originating from other tissues are considered non-odontogenic. Odontogenic tumours have been reported to be more prevalent in children12. Research conducted in several regions has primarily focused on various types of childhood tumours, with limited attention given to the specific classification of pediatric jaw tumours. The study aimed to establish evidence-based epidemiological data on orofacial neoplasms in this population, which can be used to enhance local data for global comparisons, improve clinical diagnostics, guide oral health intervention programs, and support policy development.
METHODS:
Study Design
 This study analysed the histopathology and clinical records of patients at the Oral and Maxillofacial Surgery Day clinic, Paediatrics clinic, and Histopathology laboratories for 9 years. Data collected included patient age, gender, tumour type, tumour location, duration at presentation, treatments administered, and management complications. Ethical approval was obtained for the study. 
Neoplasms are listed and further categorised into
i. Cystic lesions (CLs)
ii. Benign fibro-osseous lesions (including other bone-related lesions) (FOLs)
 iii. Odontogenic tumours (OTs)
iv. non-odontogenic tumours (NOTs)
v. Salivary gland tumours (SGTs)
 vii. Hematolymphoid tumours (HLTs)
The ages of the subjects were classified into two subgroups: 0–9 years (children). and 10–17 years (adolescents). Tissue involvement was classified as i) peripheral or soft tissue involvement, ii) bony involvement.  Tumours primarily managed outside the maxillofacial department are also stated under treatment as Nil or referred, and outcomes with no complications are also defined as Nil or non.
Analysis
Descriptive statistics was used to summarise the sociodemographic variables such as age, sex, and tumour location. Categorical variables were presented as frequencies, tables, and proportions, while continuous variables were shown as means with standard deviations. The chi-square test with Fisher’s approximation was employed to compare proportions across different age categories, tumour locations, and lesion types where applicable. A p-value of < 0.05 was considered statistically significant.






RESULTS 
TABLE 1: DISTRIBUTION OF TUMOURS BY THE VARIABLES

	[bookmark: _Hlk191960957]VARIABLES
	FREQUENCY (N=172)
	PERCENTAGES (%)

	
Mean Age ± SD (Years)
	
12.20±4.582
	

	
	
	

	Mean Duration± SD (Months)
	23.30±18.703
	

	
	
	

	Gender
	
	

	female
	92
	53.5%

	male
	80
	46.5%

	
	
	

	Tumour location
	
	

	cheek
	13
	7.6%

	gingival
	15
	8.7%

	lip
	8
	4.7%

	mandible
	56
	32.6%

	maxilla
	23
	13.4%

	mouth floor
	9
	5.2%

	neck swelling
	15
	8.7%

	orbit
	1
	0.6%

	palate
	8
	4.7%

	parotid
	5
	2.9%

	submandibular gland
	3
	1.7%

	tongue
	16
	9.3%

	
	
	

	Consistency
	
	

	hard
	83
	48.3%

	Not related
	22
	12.8%

	soft
	67
	39.0%

	
	
	

	Outcome
	
	

	Referred (Nil)
	27
	15.7%

	recurrence
	1
	0.6%

	satisfactory
	144
	83.7%





General Distributions
[bookmark: _Hlk196866299]In this study, 190 cases were reviewed retrospectively, with 172 pediatric patients diagnosed with various orofacial tumours meeting the inclusion criteria. Among them, 53.5% were female, and 46.5% were male, yielding a M:F ratio of 1:1.4. The average age of the patients was 12.20±4.582 years. The group includes neonates, infants, toddlers, children and adolescents (0-17 years). A majority of the female participants (51.2%) were aged 5years and above, while the others were 5 years below. For males, (48.25%) were aged 5 years and above, with the rest below 5 years of age.  Furthermore, a statistically significant variation was observed between patient ages as they relate to the different tumour categories. 	Comment by user: Remove A, let it start with Majority


TABLE 2: ASSOCIATION BETWEEN AGE AND TUMOUR LOCATION

	[bookmark: _Hlk193587272]TUMOUR LOCATION
	Age

	
	N
	Mean rank
	
	P value

	Maxilla
	23
	90.50
	22.747
	0.019*

	Mandible
	56
	93.47
	
	

	Lip
	8
	47.88
	
	

	Tongue
	16
	67.53
	
	

	Gingiva
	15
	103.27
	
	

	Palate
	8
	96.50
	
	

	Parotid
	5
	105.30
	
	

	Neck swelling
	15
	111.43
	
	

	Cheek
	13
	68.19
	
	

	Orbit
	1
	35.50
	
	

	Submandibular gland
	3
	55.17
	
	

	Floor of the mouth
	9
	54.67
	
	

	Kruskal-Wallis H test
	
	
	
	




Distribution by tumour location and duration
 The mean tumour duration observed at presentation in the study was 23.30 (SD ± 18.703) months. Tumours were most frequently found in the mandible (32.6%), followed by the maxilla (13.4%) and tongue (9.3%), with the orbit having the lowest occurrence (0.6%). Among intra-bony lesions, females accounted for 24.3%, while males represented 22.0%. Similarly, soft tissue lesions were more common in females (29.5%) compared to males (24.3%) as shown in Table 1. A significant association was found between tumour location and certain tumour groups (0.001), specifically odontogenic cysts and fibro-osseous lesions. Additionally, tumour location showed a statistically significant relationship with age (0.019) (Table 2). However, gender did not significantly impact tumour duration.
















FIGURE 1	Comment by user: This pie chart is clumsy and difficult to understand. 
The colors are  not distinct.







TUMOURS
Benign tumours were the most common in the study (87.8%), with several of the tumours either centrally located or hard in consistency (48.3%). Benign tumours were more prevalent in females (47.9%) than males (39.9%), whereas malignant tumours were seen in 7.5% of males and 4.6% of females.   A larger percentage of the malignant condition observed (70% or more) in this study (12.2%) was seen among the older age group. Squamous cell carcinoma, however, was the more frequent malignancy seen below age 10 years in this study.   There was no significant statistical relationship between tumour type and gender. However, age in years showed a strong positive correlation with tumour duration, indicating that as age increased, the tumour duration before clinical presentation also tended to rise. The mandible was identified as the most frequent site for odontogenic tumours, while fibro-osseous lesions were predominantly found in the maxilla compared to the mandible. Among the tumors observed, ameloblastoma was the most common (18.6%) of which unicystic type is more compared to the other subtypes of ameloblastoma, and odontogenic cysts represented the most prevalent tumor group overall (Fig.1). Odontogenic cyst was slightly more observed in females (57.4%) compared to the male counterpart (42.6%). Giant cell tumours appeared to be predominant in males (75.0%) while only 25.0% occurred in females. When ranked by age, neck swellings were observed more frequently in older children compared to other tumour groups, followed by parotid swellings. Lip tumours were associated with the youngest average ages, as depicted in Figure 1.



TABLE 3: HISTOLOGICAL DIAGNOSIS OF THE TUMOURS

	VARIABLES
	FREQUENCY (n=172)
	PERCENTAGES (%)

	HISTOLOGY DIAGNOSIS
	
	

	
adenomatoid odontogenic tumor
	
4
	
2.3%

	ameloblastoma
	32
	18.6%

	branchial cyst
	3
	1.7%

	Burkitt’s lymphoma
	1
	0.6%

	calcifying odontogenic tumor
	1
	0.6%

	carcinoma ex-pleomorphic adenoma
	1
	0.6%

	chronic osteomyelitis
	1
	0.6%

	chronic sialadenitis
	1
	0.6%

	congenital granular cell epulis
	1
	0.6%

	cystic hygroma
	2
	1.2%

	dentigerous cyst
	3
	1.7%

	dermoid cyst
	4
	2.3%

	diffused small cell lymphoma
	1
	0.6%

	diffused lymphocytic lymphoma
	7
	4.1%

	epidermoid cyst
	3
	1.7%

	epithelial hyperplasia
	5
	2.9%

	fibro lipoma
	4
	2.3%

	fibroma
	9
	5.2%

	fibrous dysplasia
	9
	5.2%

	giant cell granuloma
	7
	4.1%

	hamartoma
	1
	0.6%

	juvenile ossifying fibroma
	1
	0.6%

	KCOT
	2
	1.2%

	lipofibroma
	2
	1.2%

	lipoma
	5
	2.9%

	lymphangioma
	1
	0.6%

	mucous extravasation cyst
	12
	7.0%

	mucus extravasation cyst
	1
	0.6%

	mucus retension cyst
	1
	0.6%

	non hogdkins lymphoma
	2
	1.2%

	odontogenic fibromyxoma
	1
	0.6%

	odontogenic myxoma
	2
	1.2%

	odontoma
	2
	1.2%

	ossifying fibroma
	10
	5.8%

	osteogenic sarcoma
	4
	2.3%

	osteoma
	1
	0.6%

	pleomorphic adenoma
	5
	2.9%

	pyogenic granuloma
	6
	3.5%

	radicular cyst
	2
	1.2%

	retinoblastoma
	1
	0.6%

	sebaceous hyperplasia
	1
	0.6%

	sialolithiasis
	3
	1.7%

	squamous cell carcinoma
	4
	2.3%

	squamous papiloma
	1
	0.6%

	thyroid nodules
	1
	0.6%

	tori palatinosis
	1
	0.6%





TREATMENT AND COMPLICATION DISTRIBUTIONS
The patients included in this study underwent a variety of treatments, ranging from conservative, non-surgical approaches to surgical interventions. Additionally, some received oncology treatment, either independently or with surgical procedures. Surgical excision was the most common treatment method, accounting for 41.6% of cases, while enucleation and segmental mandibulectomy combined with oncology adjuvant therapy represented the second most frequent treatment option at 8.1%. In certain instances, cases were referred to hematologists and ophthalmologists for collaborative management, and the cases not managed primarily in the unit were also tagged Nil or referred. The most prevalent complications reported were pain (13.2%) and wound dehiscence (6.8%), whereas a significant majority (62.0%) experienced no complications, which were noted as "Nil. “or no complication

DISCUSSION 
Pediatric orofacial tumours, whether benign or malignant, can lead to facial deformities and associated psychological challenges. While earlier studies indicated a low occurrence of such tumours in children, more recent research suggests a rise in prevalence, prompting concerns within the oral health community9,13,14. The location of a tumour may be influenced by the type of tissue involved and its biological behaviour15,16. Early detection and treatment can lead to a better outcome and will improve the future approach to the management of all these tumours16,17.
This study observed a slightly higher occurrence of tumours in females compared to males18. Variations across different studies can be attributed to factors such as patient selection criteria, different age range definitions, tumour location, patient record-keeping practices, cultural beliefs, study design, and the type of medical institution conducting the research. Some studies report male predominance3,4,19, while others note equal distribution or female predominance17, underscoring the impact of geographic differences on research findings20.
Benign tumours, particularly odontogenic (ameloblastoma) and cystic types, were the most commonly observed in this study, aligning with previous reports1–3,17,21. Genetic factors have been suggested as a possible reason for the cause of ameloblastomas, implicating genes like the BRAF and SMO, which are thought to play a role in teeth development1,18. The tumour can also be linked to other factors like residual dental epithelial remnants and the potential transformation of odontogenic cysts.  Odontogenic tumours in children are known to have a predilection for the mandible18,22, This, however, differs from other studies where odontogenic myxomas and odontoma were the most common odontogenic tumors23.  Many of these benign tumours were centrally located and primarily affected children between 5-15 years of age; this is possibly due to their association with the teeth development period9,14.  The most commonly affected regions were the mandible and maxilla, which explains the firm consistency observed in many of the lesions21. The average tumour duration, which appeared long, could probably be due to most of the tumours in the study are benign. Benign tumours have slow growth features, which may make patients not present on time, and these benign tumours may not be associated with pain except when infected or when there is nerve compression. Several other factors could also contribute to delayed medical presentation, such as the predominantly out-of-pocket healthcare system, limited health insurance coverage, geographical barriers from rural referral points, use of self-medication, lack of health awareness, and the reliance on non-conventional medical practitioners22. Malignant tumours, on the other hand, were more frequently found in older children (above 10 years), which is consistent with other studies8,14,24. This adolescent age group coincides with the experimentation period with substances such as alcohol and tobacco, in addition to genetic and environmental factors that may contribute to increased malignancy rates.
Among the malignant cases biopsied in this study, haemato-lymphoid malignancy was the most frequently observed2,9. The diffuse lymphocytic lymphomas contradict previous findings that identified Burkitt’s lymphoma as the predominant malignant tumour (Table 3)8,9,14. Region where study was conducted matters, Burkitt’s lymphoma is endemic in some parts of Africa due to high mosquito infestation, unlike the western world, Aregbesola et al9,24 studied a population in a Sub-urban South West Nigeria, well infested with mosquitoes, unlike this study conducted at an urban health institution in Lagos.8,9,25 In addition, the study sample size is also important; few do not effectively reflect the size of a problem in the locality. The pattern of record keeping in the study location may also present research study disparities. Malignant neoplasms are rare in children25, yet they could have severe and dangerous consequences for pediatric patients25. These tumours are considered the second cause of mortality among 4–15-year-old children. This is also in agreement to what was obtained in this study
Facial asymmetry in patients and emotional distress among parents were frequently reported at the time of diagnosis20. Early detection was uncommon for many centrally located benign tumours, as their slow growth and lack of pain at the initial stages often delayed their detection. This may be one of the reasons for the long duration observed before clinical presentation (23.30 months). While some studies identified the palate and posterior mandible as the most frequently affected areas, others pointed to the parotid region20,25. These discrepancies highlight racial and geographical influences as well as differences in study design, such as the referral patterns of research centers9,17,22. Despite these variations, detailed population-specific data on tumour characteristics can enhance physicians' ability to conduct accurate assessments and facilitate early diagnosis.
The fundamental principles for managing pediatric oral and maxillofacial tumours are similar to those for adults, but specific anatomical variations in children necessitate a more conservative strategy. For pediatric and adolescent patients presenting with jaw lesions, the formulation of treatment strategies proves to be more complex due to the necessity of considering variables such as chronological age, physiological growth, and developmental milestones of the patients, as well as potential complications associated with donor site procedures, among other factors. Pathological conditions frequently impair oral and maxillofacial functionality and aesthetics, consequently exerting a significant influence on the patients’ growth and developmental trajectories, as well as their overall physical and psychological well-being11,26. Surgical intervention is the prevailing treatment modality for these pediatric tumors23,26, with surgical excision being the most common approach used (41.9%) in the study. The specific surgical technique depends on the tumor type: cystic lesions and unicystic ameloblastomas are typically either decompressed first and then enucleated, or enucleated directly12. In contrast, conventional and multilocular ameloblastomas require a more aggressive management plan involving resection or wide margin excision12,23. It's important to note that some of these benign tumours are known to recur despite not being malignant. Malignant tumours are treated either primarily with surgery or through adjuvant therapies (chemotherapy and radiotherapy) managed by the oncologist. This study documented a very low recurrence rate (only one case out of over 130 treated), which was considered satisfactory. Pain was identified as the most frequent post-operative complication, occurring in 13.2% of the study cases

CONCLUSION
This study revealed the distribution and characteristics of both benign and malignant orofacial neoplasms in the pediatric age group. Females were more involved both with benign and malignant tumours compared to their male counterparts. Mandible was more affected, and ameloblastoma is the most prevalent benign neoplasms, while hematolymphoid lesions are the more malignant tumours observed.

RECOMMENDATION
A larger national study sample is needed for a more comprehensive study and a detailed classification of oral maxillofacial tumours is required for global use. Need for a unified pediatric age range for the study is also important
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FIGURE 1: DISTRIBUTION OF TUMOURS BY CLASSIFICATION
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Variables	Classification	Odontogenic cysts	Fibro-osseous lesions	soft tissue cysts (Extravasation and retention cysts)	Malignant maxillofacial bone and cartilage tumors	Haemato-lymphoid lesions	Salivary gland lesions (Benign)	Salivary gland lesions (Malignant)	Malignant epithelial lesions	Benign congenital cysts	Reactive lesions	Infection/inflammation	Giant cell lesions	Benign Maxillofacial bone and cartilage lesions	Papilloma	Others (Fibro-lipoma, sebaceous hyperplasia, etc.)	0	47	20	15	4	11	8	1	5	13	6	3	8	2	1	28	Column2	
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