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Oral and Macxillofacial Tumours in Children and Adolescents:
Clinicopathologic Audit of 75 Cases in an Academic Medical
Centre, Sokoto, Northwest Nigeria
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Background: Maxillofacial tumours in children and adolescents have been documented worldwide; however, few studies were reported
from Africa, especially sub-Saharan Africa. In Nigeria, most of the studies emanated from the Southwest region. Aim: To present
an audit of clinicopathologic features and treatment of orofacial tumours in children and adolescents in Sokoto, Northwest Nigeria.
Patients and Methods: Clinicopathologic records of the Departments of Dental and Maxillofacial Surgery, Paediatrics and Histopathology,
Usmanu Danfodiyo University Teaching Hospital, Sokoto, Nigeria, were reviewed for all the oral and maxillofacial tumours managed in
children <19 years from January 2011 to December 2015. Results: Two hundred and twenty-two tumours were noted in all age groups
during the study duration and 75 (33.8%) of these occurred in children and adolescents. A total of 45 (60%) males and thirty (40%) females
constitute the patient population with a male to female ratio of 1.5:1. There are 32 (42.7%) benign tumours and 43 (57.3%) malignant tumours.
Burkitt’s lymphoma was the most common malignant tumour in 24 cases (55.8%), whereas pleomorphic adenoma was the most common
benign soft tissue tumour in 4 cases (30.8%) and fibro-osseous lesions were the most common benign jaw tumours in 10 cases (52.6%).
Chemotherapy alone was the treatment modality in 24 cases of malignant tumour whereas 13 cases had combination chemotherapy and
irradiation. Conclusions: Our findings established that oral and maxillofacial tumours in children and adolescents are quite common in Sokoto,
Northwest region of Nigeria, particularly the malignant types. There is a need for improved universal healthcare insurance for all citizens to
adequately manage these children effectively.
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Several reports of maxillofacial tumours in children and
adolescents have been documented worldwide;>#!"" however,
few studies were reported from Africa, especially sub-Saharan
Africa.¥!213 In Nigeria, most of the studies emanated from the
Southwest region.[*!¥

INTRODUCTION

Orofacial tumours are a diverse group of pathologic disorders
with various histological types and clinical behaviour.! They
are said to be seen in all age groups and gender and can include
hamartomas, congenital overgrowth or true neoplasms.” These
tumours might result in the destruction of facial bone with
compromise to the airway and digestive system and adjacent
structures when neglected.® Environmental factors such as
viral infection, chronic malnutrition, trauma, alcohol and
tobacco intake have been fingered in the aetiopathogenesis of

To the best of our knowledge, no data on clinicopathologic
features and treatment of orofacial tumours in children and
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these maxillofacial tumours;™ however, genetic background
has been suggested.l’) About 3%—-10% of head and neck
tumours have been reported to occur in children and adolescents
worldwide.>67
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adolescents in Sokoto, Northwest of Nigeria. The current
study analysed 75 cases of these neoplasms regarding the age
and gender distribution, incidence, histopathologic type, site
of tumour and treatment.

Parients AND MEeTHODS

The histopathology and clinical records of the Departments of
Dental and Maxillofacial Surgery, Paediatrics and Histopathology,
Usmanu Danfodiyo University Teaching Hospital, Sokoto,
Nigeria, were reviewed for all the oral and maxillofacial
tumours seen and managed in children and adolescent <19 years
from January 2011 to December 2015. Usmanu Danfodiyo
University Teaching Hospital, Sokoto, Nigeria is the biggest
tertiary referral centre in Sokoto state. It served a largely remote
rural population of over six million people in Sokoto and other
neighbouring states of Kebbi, Zamfara, Niger and Katsina and
two neighbouring Countries (the Republic of Benin and the
Republic of Niger) with land mass spanning more than 25.973
km?. In addition, the hospital has a functional linear accelerator
radiotherapy machine with consultants’ radio-oncologists and
nuclear physicists.

The data were subjected to analysis of age, sex, site
of tumour, histopathologic type and treatment given.
The age of the patients was divided into four groups:
Group 1 (0-5 years), Group 2 (6-10 years), Group 3 (11—
15 years) and Group 4 (16—19 years) as described by authors
of similar studies.*'?! Data were analysed using SPSS for
Window version 20.0 (Armonk, NY: IBM Corporation,
NY, USA). Results were presented as simple frequencies
and descriptive statistics. Cross tabulation was done to
find differences between groups. P < 0.05 was considered
statistically significant.

ResuLts

Based on the findings, 222 tumours were noted in all age
groups during the study duration and 75 (33.8%) of these
occurred in children and adolescents. A total of 45 (60%)
males and thirty (40%) females constitute the patient
population with a male to female ratio of 1.5:1. Only age
group of 1519 had fewer male patients i.e., seven (38.9%);
all other age groups have more boys than girls [Table 1].
Patient’s ages ranged from 2 years to 19 years. There was
a higher incidence of malignant maxillofacial tumours in
both sexes (25 [55.6%] males and 18 [60%] females). The
age group of 10—-14 had the highest cases of malignant
maxillofacial tumours i.e., 23 (76.7%), whereas the age
group of 15-19 had the highest cases of benign tumours
16 (88.9%) [Table 2]. Burkitt’s lymphoma was the most
common malignant tumour in the series with 14 (58.3%)
cases in the age group of 5-9 and ten (41.7%) cases in the
age group of 10-14. Rhabdomyosarcoma was the second
most common malignant tumour with seven (70%) cases
in the age group of 10-14, two (20%) cases in the age
group of 5-9 and one (10%) case in the age group of 0—4

[Table 3]. Only five cases of mucoepidermoid carcinoma
presented with three (60%) cases in the 10—14 age group and
two (40%) cases in the 15—-19 age group [Table 3]. There was
statistically significant difference between age and type of
tumour (P =0.000) as malignant tumours are more common in
the age groups of 10—14 years. However, there is no significant
difference between sex and tumour types (P = 0.703).
Pleomorphic adenoma was the most common benign soft
tissue tumour in four cases (30.8%) and three cases were
seen in the adolescent age group of 15—19 years and only one
case in the age group of 5-9 years [Table 4]. Fibro-osseous
lesions constitute the most common benign jaw tumours
seen in our series with five (26.3%) cases each of fibrous
dysplasia and ossifying fibroma. Four (80%) cases of fibrous

Table 1: Distribution of age group and sex of patients

Age group Male (%) Female (%) Total (%)
0-4 2 (100.0) 0 2 (100)

59 16 (64.0) 9 (36.0) 25 (100)
10-14 20 (66.7) 10 (33.3) 30 (100)
15-19 7(38.9) 11 (61.1) 18 (100)
Total 45 (60.0) 30 (40.0) 75 (100)

Table 2: Distribution of sex and age group with tumour
type

Benign (%) Malignant (%) Total (%)
Sex
Male 20 (44.4) 25 (55.6) 45 (100)
Female 12 (40.0) 18 (60.0) 30 (100)
Total 32(42.7) 43 (57.3) 75 (100)
Age group
0-4 1(50.0) 1 (50.0) 2 (100)
5-9 8(32.0) 17 (68.0) 25 (100)
10-14 7(23.3) 23 (76.7) 30 (100)
15-19 16 (88.9) 2 (11.1) 18 (100)
Total 32 (42.6) 43 (57.4) 75 (100)
Table 3: Age group distribution of 43 maxillofacial
malignant jaw tumours
Tumours Age groups (years) Total (%)
0-4 59 10-14 15-19
Lymphomas
Burkitt’s lymphoma 0 14 10 0 24 (55.8)
Sarcomas
Rhabdomyosarcomas 1 2 7 0 10 (23.3)
Osteosarcomas 0 0 3 0 3(7.0)
Carcinomas
Mucoepidermoid 0 0 3 2 5(11.6)
carcinoma
Others
Malignant peripheral 0 1 0 0 1(2.3)
nerve sheath tumour
Total 1 16 23 2 43 (100.0)
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dysplasia presented in the age group of 5-9 years, while only
one (20%) case presented in the 10—14 years age group. All
the five (26.3%) cases of ossifying fibroma presented in the
15-19 years age group [Table 5]. Only four (21.1%) cases of
odontogenic tumours presented, with three (15.8%) cases of
ameloblastoma (one case each in the 5-9 years, 10—-14 years
and 15-19 years age groups) and only one (5.3%) case of
adenomatoid odontogenic tumour [Table 5].

Among the 75 cases of maxillofacial tumours recorded, there
are 32 (42.7%) benign tumours and 43 (57.3%) malignant
tumours. Burkitt’s lymphoma was the most common malignant
tumour 24 (55.8%) whereas pleomorphic adenoma was the
most common benign soft tissue tumour four (30.8%) and
fibro-osseous lesions were the most common benign jaw
tumours ten (52.6%). The most common odontogenic tumour
was ameloblastoma, whereas dentigerous cyst was the most
common odontogenic cyst.

There were more cases of malignant tumours in the mandible
and maxilla i.e., 22 (66.7%) and 16 (66.7%), respectively, as

Table 4: Age group distribution of 13 maxillofacial benign
soft tissue tumours

Tumours Age group (years) Total (%)
0-4 59 10-14 15-19
Vascular
Capillary haemangioma 0 0 1 0 1(7.7)
Angiofibroma 0 0 1 0 1(7.7)
Salivary gland
Pleomorphic adenoma 0 1 0 3 4(30.8)
Others
Heck’s disease 1 1 0 0 2 (15.3)
Chronic inflammation 0 1 0 0 1(7.7)
Fibroepithelial polyp 0 0 1 0 1(7.7)
Fibrous epulis 0 0 0 1 1(7.7)
Pyogenic granuloma 0 0 0 1 1(7.7)
Plasma cell mucositis 0 0 0 1 1(7.7)
Total 1 3 3 6 13 (100)

compared to benign tumours i.e., 11 (33.3%) and 8 (33.3%),
respectively. All the cases of pleomorphic adenoma were seen
in the parotid gland [Table 6].

Chemotherapy alone was the treatment modality in
24 cases of malignant tumour whereas 13 cases had
combination chemotherapy and irradiation. This was
statistically significant as most of the malignant cases
were treated (P = 0.000). All the six patients that were

Figure 1: (a) Clinical photograph of patient with aggressive juvenile
ossifying fibroma. (b) Five days postoperative clinical photograph.
(c) External carotid artery ligation

Figure 2: (a) Orbito-maxillofacial tumour presentation. (b) Orbito-maxillofacial
tumour presentation

Table 5: Age group distribution of 19 benign jaw tumours

Tumours Age group (years) Total (%)
0-4 5-9 10-14 15-19
Odontogenic tumour
Ameloblastoma 0 1 1 3(15.8)
Adenomatoid odontogenic tumour 0 1 0 1(5.3)
Odontogenic cyst
Dentigerous cyst 0 2 1 3(15.8)
Odontogenic keratocyst 0 0 2 2 (10.5)
Fibro-osseous lesions
Fibrous dysplasia 0 0 1 5(26.3)
Ossifying fibroma 0 0 5 5(26.3)
Total 0 4 10 19 (100.0)
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Table 6: Site distribution of maxillofacial benign and
malignant tumours

Site Benign (%)  Malignant (%)  Total (%)
Cheek 1(100.0) 0 1(100)
Gingivae 2 (100.0) 0 2 (100)
Labial mucosa 2 (100.0) 0 2 (100)
Lower lip 4 (100.0) 0 4 (100)
Mandible 11(33.3) 22 (66.7) 33 (100)
Mandible + abdomen 0 2 (100.0) 2 (100)
Maxilla 8(33.3) 16 (66.7) 24 (100)
Maxilla + abdomen 0 1 (100.0) 1 (100)
Maxilla + orbit 0 2 (100.0) 2 (100)
Parotid 4 (100.0) 0 4 (100)
Total 32 (42.7) 43 (57.3) 75 (100)
Table 7: Distribution of treatment modalities of
maxillofacial tumours

Treatment Benign (%) Malignant (%) Total (%)
Chemo-radiation 0 13 (100.0) 13 (100)
Chemo-therapy 0 24 (100.0) 24 (100)
Discharged against 0 6 (100.0) 6 (100)
medical advice

Enucleation and curettage 7 (100.0) 0 7 (100)
Excision 10 (100.0) 0 10 (100)
Observation 5(100.0) 0 5(100)
Pairing down 1 (100.0) 0 1 (100)
Resection 2 (100.0) 0 2 (100)
Shelling out 5(100.0) 0 5(100)
Silver nitrate application 2 (100.0) 0 2 (100)
Total 32 (42.7) 43 (57.3) 75 (100)

Table 8: Socioeconomic classification by Oyedeji for
occupation

Class Occupation

1 Senior public servants, professionals, managers, large-scale
traders, businessmen and contractors

1I Intermediate grade public servants and senior school teachers

1II Junior school teachers, professional drivers and artisans

v Petty traders, labourers and messengers

\% Unemployed, full-time homemakers, students and subsistence

farmers

discharged against medical advice are cases of malignancies
[Table 7]. The two cases of resection done were the case
of ameloblastoma in the adolescence age groups. Silver
nitrate application was used in the treatment of the two
cases of Heck’s disease. All the cases of ossifying fibroma
were treated with shelling out of lesion. The fibrous
dysplasia that presented in the age group of 5-9 years
were observed while that in the age group of 15-19 years
was paired down.

Discussion

Information on clinical features of pathologic disorders such as
tumours including primary site, age, sex distribution and treatment
given is important for overall patient management. It is also
necessary for review of treatment options and prognosis. Studies
have been carried out in other regions of Nigeria on oral and
maxillofacial tumours in children and adolescents; however, to the
best of our knowledge, data on oral and maxillofacial neoplasms in
these age groups are not available in Sokoto, Northwest Nigeria.
We found that 254 tumours were noted in all age groups with
75 (33.9%) occurring in children and adolescents. This percentage
is higher than that published by Aregbesola et al."! and Arotibal'*!
from Southwest of Nigeria where they reported 28% and 20%,
respectively. Other researchers have reported lower percentages
ranging from 7% to 17%.'"*'! The reasons for this difference
are fairly due to the diverse age and pathologic lesions included
because in some studies, reactive and viral lesions are considered
as neoplasm.[""151"1 This high percentage recorded in this region
of Nigeria could not be explained; however, we opined that
influx of other nationals into this region of the country may be a
contributing factor.

Several studies®!>!¥ have reported a male preponderance while
others have disagreed.>'* We found an overall male preponderance
of ratio 1.4:1 which agrees to findings of Aregbesola et a/l.) Most
reports!® 1131491 hayve found a higher percentage of benign tumours
in the child and adolescence age groups; however, we found a high
percentage of malignant tumour (57.3%) in our series. This finding
agrees with some studies in Nigeria where malignant tumours are
more than benign tumours.™'® The reason for this high malignant
tumour in African populations is due to the high prevalence of
endemic Burkitt’s lymphoma among paediatric patients.[*!1%]
Similar to earlier reports from Nigeria,[*!> Burkitt’s lymphoma
constitutes the highest number of malignant tumours (58.3%)
seen from the current study. Rhabdomyosarcoma was the other
common malignant neoplasm seen in this series constituting
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23.3% of all cases of malignancy in the paediatric population.
This finding has also been reported by Aregbesola et al* and
Jaafari-Ashkavandi and Ashraf.'! Rhabdomyosarcoma has been
thought to have predilection for the head and neck region in
paediatric population.*”

Our result showed that pleomorphic adenoma was the
most frequent benign nonodontogenic soft tissue tumour in
paediatric age group with location in the parotid gland only.
This finding has been reported in African population by Elarbi
et al."in Libyan paediatric population and Aregbesola et al.[¥
in Nigerian paediatric population. This finding, however, is in
contrary to other studies from Western countries where vascular
anomalies, especially haemangiomas were most frequent.”-2!!
Vascular malformations are considered developmental by some
authorities®??! while some regard them as hamartomas of blood
vessels.?! The rarity of vascular malformations in African
population is still a subject of research.

In agreement with other Nigerian studies,!'>!*!* ameloblastoma
was the most frequent odontogenic tumour seen in this series.
This, however, differs from other studies were odontoma was
the most common odontogenic tumour.®!!¢l Odontomas are
often regarded as dental hamartomas, rather than odontogenic
neoplasms.”** Most odontomas are symptomless and usually
discovered on routine radiographs.*”’ Genetic factors have
been suggested as a possible reason.! Odontogenic tumours in
children are known to have predilection for the mandible,!!->1¢!
this was corroborated by our findings. Ulmansky et al.l'¥
found out that odontogenic myxoma was the most common
odontogenic tumour in children in their series. It was also
observed from our series that all the odontogenic tumours
and cysts occurred in children above the age of 5 years with
majority in the adolescent age group. This finding is consistent
with other studies.'®! Since odontogenic tumours are thought
to arise from tooth germs,?! and crown formation terminates
at 4 or 5 years of age in most of the fully formed crowns.!'
This reinforced the idea that the bulk of odontogenic tumours
arise from dormant remnants of the tooth germ."

Fibrous dysplasia and ossifying fibroma were the most common
benign nonodontogenic jaw tumour accounting for ten (52.6%)
of all the benign jaw tumours. This finding agrees with earlier
reports.[*?! Majority of the fibrous dysplasia occurred in the
5-9 years age group, while all the cases of ossifying fibroma
occurred in the age group of 15-19 years. Since fibrous
dysplasia is a developmental lesion in the fibro-osseous lesion
groupl?” secondary to mutations in the gene (GNAS I) encoding
for the o-subunit of a signal transducing G-protein (Gs-)
leading to increased c-AMP production affecting proliferation
and differentiation of preosteoblasts,?**% one will expect them
to present early. This has been confirmed by our series and
other studies.!"#?% Ossifying fibroma, on the other hand, is a
true neoplasm.BY Although chromosome translocations have
been identified in a few cases of ossifying fibroma, genetic
studies have been insufficient to determine the molecular
mechanisms that underlie the development of this tumour.!

Therefore, they are expected to present in the adolescent
age group which was corroborated by our study and others.
114261 One case of aggressive juvenile ossifying fibroma was
treated by shelling out of the lesion [Figure 1a and b], with
temporary ligation of the left external carotid artery [Figure 1c]
to minimise intra-operative haemorrhage. This procedure has
been reported in the literature to minimise haemorrhage in
major oral and maxillofacial surgical procedures.*?

Malignant tumours in this series had the highest presentation
in the 10-14 age group (76.7%) closely followed by
5-9 age group (68.0%). This agrees with the findings
of Olweny?*! who saw lesser cases after the 15" year of
age. All cases of tumours beyond the maxillofacial region
into the orbit [Figure 2a and b] and abdomen [Figure 3]
were malignant cases. In addition, all the malignant cases
were treated with chemotherapy alone of combination
chemoradiation therapy. This was because most patients
present in advance disease conditions were salvage surgery
may be challenging because of co-morbid conditions.
Reasons for this delay in presentation might be attributed
to the user fee-based health system with few on health
insurance, long distance from the rural referring centres,
self-medication, ignorance and patronage of unorthodox
medical practitioners. Six patients with malignant tumours
discharged themselves against medical advice due to financial
reasons. The rationale for this is that most of the patients are
from low socioeconomic class as reflected from their parent’s
occupation. Based on the socioeconomic classification
scheme by Oyedeji®®* for occupation [Table 8], these patients
are in class IV and V and so cannot afford the treatment
protocol for these malignant cases. Patients that were able to
undergo treatment were supported by welfare funds donated
by philanthropists and other nongovernmental organisations.
Clegg et al.*in 2009 reported that socioeconomic patterns
in incidence vary for specific cancers and such patterns
were mostly associated with lower socioeconomic status.
Despite advances in knowledge about risk factor reduction
and improvements in the early detection and management of
several cancers, socioeconomic imbalance persists in cancer
incidence, morbidity, mortality and survival.?33 In addition,
this excessive dependence on the ability to pay through
out-of-pocket payment reduces healthcare consumption,
worsens the already inequitable access to quality care and
exposes households to the financial risk of expensive illness
in low-income settings.l*7]

CoNCLUSIONS

Our findings established that the orofacial tumours in children
and adolescents are quite common in the Northwest region
of Nigeria, with influx of patients from two neighbouring
countries of Benin and Niger Republics. Most of these tumours
are also of the malignant types emphasising the need for
improved universal healthcare insurance for all citizens to
adequately manage these children effectively.
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