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Background

Primary bone tumours, although rare, are an important rising cause of morbidity and mortality in
Africa. Late presentation, delayed diagnosis and failure to obtain consent for surgical procedures
are important causes of loss of limb and life especially in the West African subregion. Existing
data on primary bone tumours in Nigeria have been based on studies performed at various
regional levels. The aim of this study is to determine the epidemiological pattern of primary
bone tumours in Nigeria in general, including demographics, predominant tumour types and
predominant skeletal location by reviewing existing data.

Methods

A search of the following databases: University of Edinburgh Library, PubMed, CINAHL and
SCOPUS from 2000 till January 2021 following PRISMA guidelines was conducted to identify
studies conducted in Nigeria with relevant epidemiological data on primary bone tumours in
Nigeria.

Results

The search yielded a total of 952 hits from which seven hospital-based retrospective studies
met the inclusion criteria for review. The estimated incidence rate of primary bone tumours
ranged from 0.08 to 0.31 per 100 000 population. All studies showed a male preponderance.
The peak age group of individuals presenting with both benign and malignant primary bone
tumours was 11-20 years. Overall, benign tumours were more common. Osteochondromas
were the most common benign tumours, while the commonest malignant tumours identified
were osteosarcomas. The most common location for both benign and malignant tumours were
the tibia and fibula.

Conclusion

Nigeria shares some similar epidemiological characteristics of primary bone tumour with other
countries; however, some peculiar differences have been identified in this study. Population-
based studies are required to obtain more accurate epidemiological data about this disease.

Level of evidence: Level 2

Keywords: epidemiology, primary bone tumours, Nigeria

Introduction

The human bone consists of various cell types which are capable of
proliferating and giving rise to an array of tumours.! Bone tumours
mainly arise from somatic mutations; however, some risk factors
have been implicated which include irradiation, chemotherapy,
foreign bodies and pre-existing bone lesions.?

Globally, bone sarcomas account for 0.2% of all malignancies
with a five-year overall survival rate of 67.9%.3 The incidence
of benign bone tumours is higher than primary malignant bone
lesions which are usually asymptomatic and less likely to be
clinically detected.® In the United Kingdom, around 560 new cases
of bone sarcomas are diagnosed yearly.* In Italy, an average of
1.3 new malignant bone tumours are diagnosed per 100 000 males/
year and 1.1 per 100 000 females/year.® The overall incidence
rate for bone and joint malignancy in the United States is 0.9 per
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100 000 persons per year.® Trinidad and Tobago has an incidence
of 1.125 per 100 000 population annually, while Cameroon has
an average incidence of 27 tumours a year, or two per one
million inhabitants.5¢ Nigeria has an estimated population of over
210 million people, making it the most populous country in Africa
and the sixth most populous in the world.” Patients with bone
tumours in Nigeria usually present late as a result of poverty,
ignorance and cultural beliefs.® In a study by Dauda et al. at the Jos
University Teaching Hospital, Nigeria, 13 cases of primary bone
tumours were seen per year.?2 Obalum et al. saw an average of
ten new cases per year at the Lagos University Teaching Hospital,
Nigeria.®

Primary bone tumours are classified according to their biological
behaviour and form of differentiation. Globally, non-ossifying
fibroma is the most common benign tumour of the bone usually
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found in the metaphyses of long bones, while osteosarcoma is the
most common primary malignant tumour of bone with predilection
for the metaphysis of long bones.'!"

Osteochondroma was identified as the most common benign
bone tumour, while osteosarcoma was shown to be the most
common primary malignant bone tumour in the study by Bahebeck
et al. in Cameroon, and this was also observed in the study
by Obalum et al. in Lagos, Nigeria.?® In the United Kingdom,
osteosarcomas affects individuals mainly within the age group
10-25 years, with males constituting a larger proportion." The
major skeletal locations of the tumours are the distal femur and
proximal tibia." A study conducted in Ibadan, Nigeria revealed
osteosarcoma as the most common malignant primary bone
tumour affecting predominantly individuals younger than 20 years
and being more common in males.'? The major skeletal location of
the tumours were the femur and mandible.’? The epidemiological
patterns of bone tumours in Nigeria in general has not been
ascertained, as only retrospective hospital-based studies in dif-
ferent regions have been performed.

The aim of this study was to determine the epidemiology of
primary bone tumours in Nigeria and compare the epidemiological
patterns of primary bone tumours in Nigeria to those in other parts
of the world.

Materials and methods

Literature search and eligibility criteria

A systematic review was conducted following the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA), identifying Nigerian studies conducted on primary
bone tumours. The data for this study were obtained following an
extensive literature search of the University of Edinburgh Library,
PubMed, SCOPUS and CINAHL electronic databases and looking
through the reference lists of articles identified for relevant articles
not indexed in the databases. No language limits were applied
to the search strategy. The following search terms were used
to search all databases: epidemiology, incidence, prevalence,
pattern, ‘primary bone tumours’, Nigeria. The search was limited
to studies published from January 2000. The limit ‘nonhuman’ was
included in the search strategy to exclude all articles conducted in
nonhumans. Studies were included if they: 1) were conducted in
Nigeria between January 2000 to January 2021; 2) were studies
on histologically confirmed primary bone tumours in all age groups
and both sexes; 3) published data on demographic variables,
tumour type and tumour location. Studies were excluded if they:
1) were not conducted in Nigeria; 2) were published prior to January
2000; 3) did not include histological confirmation of primary bone
tumours; 4) were lacking data on demographic variables, tumour
type and tumour location; 5) were not specific for primary bone
tumours alone.

Data extraction

Two reviewers independently screened the publications to deter-
mine those to be included in the study based on the eligibility
criteria. The process of study selection and extraction is presented
in a PRISMA flow chart (Figure 1)."* Data was extracted by two
reviewers independently including study design and year of
publication, location of study, number of participants, demographic
description, tumour type and tumour location.

Data analysis

The main purpose of the systematic review was to critically
appraise the available data to give a broad understanding of the
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Figure 1. Study selection and data extraction process

epidemiology of primary bone tumours in Nigeria. A quantitative
synthesis of the results of the included studies (meta-analysis) was
not conducted due to the retrospective nature of the studies which
lacked sufficient data on key variables, but a narrative synthesis
was performed. Data extracted from the selected studies which
met the eligibility criteria were analysed. Individual assessment of
key variables was performed. Graphs and charts were drawn for
illustration of key findings. Inferences and conclusions were made
based on findings from the selected studies.

Results

Description of studies

Seven hospital-based retrospective studies involving 773
cases of primary bone tumours were included in this systematic
review."291417 The studies were published between 2007 and
2018 involving four of the six geopolitical zones in Nigeria. The
characteristics of the studies are shown in Table I.

Table I: Highlights of selected studies

Year of . Total number
Location .
of patients

publication

Abdulkareem

1 ot al s 2007 Lagos 77

2 Mohammed 2007 Kaduna 127
& Isa’

3 Obalum et al.® 2009 Lagos 242

4 Lasebikan et 2014 Enugu 68
a|.16

Ugezu et al."” 2018 Anambra 31

Aina et al." 2018 Osun 100

Dauda et al.2 2018 Plateau 128
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Figure 2: Incidence of primary bone tumour

Incidence of primary bone tumours

The number of new cases of primary bone tumour per year varied
widely across the institutions. Lagos University Teaching Hospital
(LUTH), with ten cases per year, had the lowest incidence rate
of 0.08 per 100 000 population, while National Orthopaedic
Hospital, Igbobi (NOHIL), Lagos, had the highest incidence with
15.4 cases per year, representing an incidence rate of 0.12 per
100 000 population.®'® Nnamdi Azikiwe University Teaching
Hospital (NAUTH), Anambra, diagnosed 6.2 cases per year
representing an incidence rate of 0.11 per 100 000 population
(Figure 2).17

Sex distribution

All studies showed a male preponderance. The lowest male:female
ratio was obtained from the study at NAUTH, Anambra, with a
ratio of 1.1:1, while the highest ratio was from the study in NOHIL,
Lagos, with a ratio of 2:1.7517 The male:female ratio of other studies
included in this systematic review are shown in Figure 3.

Age distribution

In most of the studies, the peak age group of individuals present-
ing with both benign and malignant primary bone tumours was
11-20 years. However, the study by Ugezu et al. in Anambra
revealed the peak age group of patients with primary bone
tumours to be 21-30 years with a mean age of 38.8 + 1.2 years."”
At OAUTHC, Osun State, the peak age group for patients with

200
150
100

silﬂjjh

OAUTHC NOHI ABUTH JUTH LUTH NOHE NAUTH

Number of cases

Hospital
B Male Female

OAUTHC: Obafemi Awolowo Teaching Hospital Complex, Osun State
NOHIL: National Orthopaedic Hospital, Igbobi, Lagos State

ABUTH: Ahmadu Bello University Teaching Hospital, Kaduna State
JUTH: Jos University Teaching Hospital, Plateau State

LUTH: Lagos University Teaching Hospital, Lagos State

NOHE: National Orthopaedic Hospital, Enugu State

NAUTH: Nnamdi Azikiwe University Teaching Hospital, Anambra State

Figure 3. Sex distribution
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benign tumours and tumour-like lesions was 21-30 years, while for
malignant tumours was 11-20 years."

Tumour type

Overall, benign tumours were the most common, accounting
for 79% of cases in NOHI, Lagos, and 64.8% of cases in JUTH,
Plateau.2'® In studies performed at LUTH, Lagos, and NOH,
Enugu, benign tumours accounted for 53.7% and 41.2% of cases
respectively.®'® However, in the studies performed at Osun,
Kaduna and Anambra, malignant tumours were found to be more
common than benign tumours accounting for 50%, 39.4% and
58.1% of cases respectively." 417

Among the benign tumours, osteochondroma was found to
be the most common, accounting for 32.1%, 55.7% and 40.8%
of cases in studies performed at Osun, Lagos (NOHIL) and
Kaduna respectively.''4'5 In Plateau, Lagos (LUTH), Enugu and
Anambra, osteochondroma accounted for 27.7%, 27.7%, 75%
and 30.8% of benign bone tumours respectively.21617 Giant cell
tumour was the next most common benign tumour, accounting for
17.9%, 29.5%,16.3% and 12% of cases in studies done in Osun,
Lagos (NOHIL), Kaduna and Plateau respectively.">'415 In studies
performed at Lagos (LUTH), Enugu and Anambra, giant cell tumour
represented 21.5%, 14.3% and 23.1% of cases respectively.%'6.17

Osteosarcoma was identified as the most common malignant
tumour responsible for 42%, 43.8%, 34% and 55.6% of cases in
studies performed at Osun, Lagos (NOHIL), Kaduna and Plateau
states.”?'415 While in Lagos (LUTH), Enugu and Anambra,
osteosarcoma represented 58.9%, 81%% and 50% of cases
respectively.®'¢'7 Chondrosarcoma was next most common
malignant bone tumour responsible for 12%, 6.3%, 6% and 20%
of cases in studies performed at Osun, Lagos (NOHIL), Kaduna
and Plateau respectively.'21415 While in Lagos (LUTH), Enugu and
Anambra, chondrosarcoma represented 21.4%, 14.3% and 16.7%
of cases respectively.®16.17

For tumour-like lesions, fibrous dysplasia was the most common
accounting for 36.3%, 92.8% and 57.8% of cases in studies
performed at Osun, Kaduna and Enugu states." 417

Tumour location

The most common malignant tumour location from the studies
available were the tibia and fibula, accounting for 47.6%, 26.7%
and 2.2% of cases in studies performed in Enugu, Plateau and
Kaduna respectively.'2'® Craniofacial bones accounted for 58.7%,
6.7% and 4.8% of cases in studies done in Kaduna, Plateau and
Enugu respectively.'216

Osteosarcoma, the most common malignant tumour, was found
to occur more commonly in the tibia and fibula accounting for
52.9%, 36%, 28.6% and 5.9% of cases in Enugu, Plateau, Osun
and Kaduna studies respectively.’-2'416 The femur accounted for
47.6%, 36%, 17.6% and 11.8% of cases in Osun, Plateau and
Enugu respectively.?1416

Benign tumours were found mainly in the tibia and fibula
responsible for 60.7%, 18% and 2% of cases in studies performed
in Enugu, Plateau and Kaduna.">'® Craniofacial bones accounted
for 32.7%, 30.1% and 3.6% of cases in studies done in Kaduna,
Plateau and Enugu respectively."2'6 Tumour-like lesions were
found mostly in the craniofacial bones, accounting for 71.4%
and 66.7% of cases in studies performed in Kaduna and Enugu
respectively.!'® Among the benign bone tumours, osteochondroma
was found mostly in the tibia accounting for 33.3%, 21.7%, 52.4%
of cases in Osun, Plateau and Enugu.?'*'8 The humerus was the
next most common site, accounting for 26%, 14.3% and 10% of
cases in Plateau, Enugu and Kaduna studies respectively.!216
Fibrous dysplasia, the most common tumour-like lesion, was found
mainly in the craniofacial bones in 73% and 63.6% of cases in
Kaduna and Enugu studies respectively.''®
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Discussion

The estimated annual incidence rate from this study ranged from
0.11 to 0.31 per 100 000 population. The variation in incidence
may be due to the population difference across the states and
patterns of health-seeking behaviour among the populace in
that state.”” In Cameroon, Bahebeck et al. revealed an annual
incidence of 27 tumours a year, while the study by Negash et al.
in Ethiopia revealed an annual incidence of 41 tumours a year.5'®
In Italy, the annual incidence rate for bone tumours is 1.3 per
100 000 per year for males, while females have an incidence rate
of 1.1 per 100 000 per year.® Worldwide, the annual incidence rate
of primary bone tumours is 0.9 per 100 000 persons per year.® The
figures obtained for the incidence rate for this systematic review
are hospital based and may not reflect the true incidence in the
population. Patients with bone tumours in this environment may
not seek medical attention due to ignorance about the disease,
poverty, religious beliefs, patronage of traditional bone setters and
fear of ablative surgery.'®

The seven selected studies for the systematic review showed
a male preponderance. A similar study by Baena-Ocampo et
al. in Mexico also showed a male preponderance, with males
accounting for 54% and females 46% of cases with a male:female
ratio of 1.16:1.2° Deka and Talukdar in India also revealed a male
preponderance with a male to female ratio of 1.36:1, while Ramdass
et al. in Trinidad and Tobago showed a male:female ratio of 2:1.52!
Globally, the incidence of bone tumours is marginally higher in
males than females, though no reason has been adduced.®

From this study, the adolescent age group was found to be most
at risk of developing both benign and malignant primary bone
tumours with a peak age incidence of 11-20 years. The peak
age incidence for both benign and malignant bone tumours was
11-20 years in a study by Deka and Talukdar in India, which is
similar to what was deduced by this study.?' The study by Solooki et
al. in Shiraz, Iran, revealed a peak frequency of malignant tumours
in patients aged between 5 and 25 years while benign tumours
were more commonly seen in those younger than 25 years.?
Worldwide, primary malignant bone tumours have a bimodal
distribution with the first peak occurring in the second decade of
life and the second peak in patients over 60 years.2® However, the
life expectancy of 60 years in Nigeria may be responsible for the
lack of bimodal distribution of bone tumours seen.” The pubertal
growth spurt that occurs in adolescence has been linked to the
increased incidence of osteosarcoma seen in that age group.?

Benign tumours were the most common among patients diag-
nosed with bone tumours in this study accounting for 41.2—-79%
of cases in four of the studies.?1%16 A study by Niu et al. in China
also revealed a higher incidence of benign tumours, accounting
for 58.7% of all cases in a hospital-based retrospective study.?
Benign bone tumours were also found to be more common in a
study by Bahebeck et al. in Cameroon accounting for 48.1% of
cases. Among the benign tumours, osteochondroma was found
to be the commonest, followed by benign giant cell tumour.t In a
similar study in Mexico by Baena-Ocampo et al., osteochondroma
was the most common benign bone tumour representing 43.7% of
cases, followed by benign giant cell tumour accounting for 14.6%
of cases.?

A study in Minnesota, United States of America, also revealed
osteochondroma as the most common benign bone tumour
followed by benign giant cell tumour.?> However, Niu et al. showed
benign giant cell tumour as the most common benign tumour
followed by osteochondroma.?® Three centres, namely OAUTHC,
ABUTH and NAUTH, had a higher incidence of malignant bone
tumours. This may be due to more patients presenting as a result
of pain, swelling, restriction of limb movement and pathological
fractures that occur more commonly in malignant bone tumours.?
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Osteosarcoma was identified as the most common malignant
tumour, while chondrosarcoma was the next most common ma-
lignant tumour in this study. However, Bahebeck et al. revealed
osteosarcomas as the most common malignant tumour followed by
non-Hodgkin’s bone lymphoma, while Ramdass et al. in Trinidad
and Tobago also had osteosarcoma as the commonest malignant
tumour, followed by fibrosarcoma and plasmacytoma.’® In the
Netherlands, osteosarcoma was identified as the most common
malignant bone tumour, followed by chondrosarcoma from data
derived from the Netherland Cancer Registry.?’

Benign tumours were found mainly in the tibia and fibula, followed
by craniofacial bones in this study. Whereas the study by Baena-
Ocampo et al. revealed most benign tumours arose in the femur
(37%) followed by the tibia (20%), similar to the results obtained by
Niu et al. in China, Bahebeck et al. reported the tibia, followed by
the femur and spine as the commonest location for benign primary
bone tumours.52025 The femur, tibia and bones of the hands were
the most common location in the study by Solooki et al.??2 However,
the skull and femur were identified as the commonest location for
benign tumours by Ramdass et al.®

The most common malignant tumour location from the studies
available were the tibia and fibula followed by craniofacial bones.
These figures are different from those reported by Baena-
Ocampo et al. in Mexico which showed the femur (47.8%) as
the commonest location for malignant bone tumours followed by
the vertebrae (18%).2° Niu et al., in their study in China, revealed
the femur followed by the tibia and pelvis as the most common
location for malignant primary bone tumours.?> Bahebeck et al. in
Cameroon showed the tibia, followed by the femur and spine, as
the commonest location for malignant primary bone tumours.6 The
femur, humerus and tibia were the most common site for malignant
tumours in the study by Solooki et al. in Iran.?

Among the benign bone tumours, osteochondroma was found
mostly in the tibia, followed by the humerus. In the United kingdom,
the most common site for osteochondroma was the distal femur
and proximal tibia, followed by the proximal humerus and proximal
fibula.? Osteosarcoma, the most common malignant tumour, was
found to occur mostly in the tibia and fibula, followed by the femur.
However, this contrasts with the figures in the United Kingdom
where osteosarcoma is commonly found in the metaphyses of
long bones, affecting the femur (40%, usually distal), tibia (20%),
humerus (10%) and pelvis (8%).2¢ The study by Pillay et al. in
South Africa showed that osteosarcoma involved the distal femur
in 44.7% of cases, with the proximal tibia accounting for 34.2% of
cases.?

The study was limited due to the hospital-based nature of the
studies which may not reflect the true epidemiological nature
of disease in the Nigerian population. The studies used were
retrospective studies and information obtained by individual
studies may have been incomplete due to missing records, poor
documentation and inaccurate data entry.

Conclusion

Nigeria shares some similar epidemiological characteristics of
primary bone tumour with other countries; however, some peculiar
differences have been identified in this study. Population-based
studies are required to obtain more accurate epidemiological data
about this disease.
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