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Research

the role of malignancies in morbidity and
death is increasingly being recognised owing
to improvements in socioeconomic status
and control of infectious diseases, which
previously constituted the major causes of
morbidity.3 Worldwide, cancer is one of the
leading causes of morbidity and death; it is
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ABSTRACT

Objective:  To document general baseline data on the patterns of childhood 
malignant tumours at a teaching hospital in south-western Nigeria.

Design, setting and participants:  A retrospective study of childhood malignancy 
at Olabisi Onabanjo University Teaching Hospital, Sagamu, Nigeria, during an 

ar period, from January 1996 to December 2006.

lts:  77 children were diagnosed with malignant tumours (an average 
ven diagnoses per year); 46 were boys (60%), giving a male-to-female ratio of 
1. The age distribution of patients was 1–18 years. There were 42 diagnoses 
) in the 1–5-year age group and 68 malignancies (88%) were diagnosed at ages 
 years or younger. Lymphomas were the most prevalent malignancy identified, 

accounting for 31 diagnoses (40%). Burkitt’s lymphoma constituted the majority of 
malignancies (28 cases; 36%), followed by retinoblastoma (16 cases; 21%) and 
nephroblastoma (11 cases; 14%). Other malignancies included germ cell tumours (6), 
neuroblastomas (4), osteosarcomas (3), rhabdomyosarcomas (3) and non-Hodgkin’s 
lymphomas (3). One case each of medullary thyroid carcinoma, adenocarcinoma of 
the rectum, invasive mucinous carcinoma of the colon were also identified.

Conclusion:  These data suggest that Burkitt’s lymphoma is the most common 
childhood malignant tumour in our geographic area of south-western Nigeria. 
With the rising incidence of childhood malignancy in resource-poor countries, 
measuring the baseline occurrence of such tumours is imperative to provide 
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much-needed resource allocation.
he
po
estT
  status of child health in resource-

or countries is unsatisfactory. An
imated 600 million children less

than 5 years of age are denied good health
because of the prevalence of infectious dis-
eases and nutritional disorders.1,2 However,

estimated that by 2020, the number of new
cases of cancer will increase to more than 15
million, with deaths increasing to 12 mil-
lion, and the burden of incidence, morbidity
and death will be greater in developing
countries.4

In 2005, the International Union
Against Cancer reported that, worldwide,
more than 160 000 children are diagnosed
with cancer per year, and about 90 000 die
from cancer because of late presentation
due to parental ignorance and poverty, and
poor health facilities.5 It has also been
estimated that more than 85% of child-
hood cancer cases occurred in resource-
poor countries, and it is possible that this
will increase to 90% in the next two
decades as a result of an expected rapid
increase in the youth population.6 Geo-
graphical variation in the incidence of
cancer in African countries, owing to
genetic and environmental factors, has also
been reported.7 The exact incidence of
childhood tumours has been difficult to
determine because of inadequate statistical
data.8

This study aimed to document general
baseline data on the patterns of childhood
malignant tumours diagnosed at the Olabisi
Onabanjo University Teaching Hospital, in
south-western Nigeria.

METHODS
A retrospective study of childhood malig-
nancy was carried out at the Department of
Morbid Anatomy and Histopathology at
Olabisi Onabanjo University Teaching
Hospital, Sagamu, Nigeria. Cases of malig-
nant tumours that were diagnosed

between January 1996 and December 2006
were included in the study. Formal
approval was obtained from the Institu-
tional Research and Development/Scientific
Ethical Committee.

The materials used included all biopsy
specimens of patients aged 18 years or
younger in whom a malignancy was previ-
ously diagnosed. Tissue blocks that were
previously fixed in 10% formalin were proc-
essed, and previously prepared slides of
3 μm thick paraffin-embedded sections were
retrieved and re-evaluated. In cases where
slides were either broken or missing, tissue
was re-cut, and re-stained with haematoxy-
lin and eosin. Specialised stains were used
for more accurate diagnoses; these included
periodic acid–Schiff stain, phosphotungstic
acid haematoxylin, Masson trichrome and
reticulin stain. No immunological markers
were used.

Cases were excluded from the study if
documentation was inadequate or if it was
not possible to retrieve tissue slides or
blocks.

RESULTS

A total of 10 768 children presented at the
hospital between January 1996 and Decem-
ber 2006. Seventy-seven were diagnosed
with malignant tumours — an average of
seven cases per year. Forty-six were boys
(60%), giving a male-to-female ratio of
1.5 : 1.

Lymphomas were the most prevalent
malignancy, accounting for 31 cases (40%)
(Box 1). Burkitt’s lymphoma constituted the
majority of malignancies (36%), followed by
retinoblastoma and nephroblastoma; others
included several germ cell tumours, neuro-
blastomas, osteosarcomas, embryonal rhab-
domyosarcomas and non-Hodgkin’s
lymphomas, as well as one case each of
medullary carcinoma of the thyroid gland,
adenocarcinoma of the rectum and invasive
mucinous carcinoma of the colon.

The age distribution of children with
malignant tumours is shown in Box 1. Ages
at time of presentation ranged from 1 to 18
years. There were 42 malignancies in the
1–5-year age group, and 68 malignancies
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(88%) were diagnosed at ages of 12 years or
younger.

Burkitt’s lymphoma occurred in all age
groups, with a peak incidence of 54% (15/
28) in the 1–5-year age group. At least half
of the retinoblastomas (10/16), nephroblast-
omas (7/11) and germ cell cancers (3/6)
occurred in the 1–5-year age group, and all
of the children with neuroblastomas pre-
sented at ages of 5 years or younger. Chil-
dren with osteosarcoma, adenocarcinoma of
the rectum, invasive mucinous carcinoma of
the colon and medullary thyroid carcinoma
presented at ages 6–12 years.

The site distribution of malignancies that
occurred in childhood is shown in Box 2.
The head and neck region was affected most
frequently, accounting for 45% of malignan-
cies (35/77), followed by the abdomen (24/
77). The lymph nodes, the pelvis, and the
trunk and limbs were affected less fre-
quently (� 10% of malignancies), respec-
tively accounting for eight, seven and three
cases of malignancy.

DISCUSSION
Cancer is the second most common illness
that causes death during childhood in
industrialised countries.9 The number of
cases of malignancy diagnosed per year in
this study is lower than previously reported
for children elsewhere in Nigeria (14.4,
100 and 12 diagnosed cases per year).7,8,10

However, it is difficult to compare inci-
dence data because of the difficulties asso-
ciated with retrieving demographic data for
previously studied paediatric populations.
The finding of male preponderance for

malignancy in this study is in agreement
with other data from resource-poor coun-
tries.10-12 Gender disparity in the diagnosis
of paediatric cancer may be exaggerated in
resource-poor countries because of cultural
and economic factors; for example, males
are usually given more medical attention
than females.6

Burkitt’s lymphoma was the most preva-
lent tumour in this study, which is in agree-
ment with other studies in developing
countries.6,9,11,12 However, the relative fre-
quency of Burkitt’s lymphoma, compared
with other malignancies, in this study is

lower than reported elsewhere.7,12,13 We
speculate that this could be due to improved
malaria control in Nigeria, as risk factors for
the development of Burkitt’s lymphoma are
strongly associated with the immunosup-
pression caused by malaria.14,15 The peak
age of Burkitt’s lymphoma in our study was
similar to previous findings, in which more
than 90% of cases presented before the age
of 12 years.6,7 The pattern of presentation
involved multiple sites, with the head and
neck region being affected most frequently.
Jaw swelling and dental anarchy were the
usual presentation of Burkitt’s lymphoma,
consistent with previously reported data.9

Retinoblastoma has been described as the
most common genetically determined
orbital tumour. It usually presents in chil-
dren younger than 5 years of age.16 It was
the second most common malignancy in
our study, comparable with data from an
earlier Nigerian study.10 Most patients with
retinoblastoma at our hospital presented at
5 years of age or younger, but 38% (6/16)
presented late — at ages older than 5 years.

Nephroblastoma was the third most com-
mon cancer identified in this study; this is
comparable with data from other centres.17

In comparison, neuroblastoma was not
common in our study, which is similar to
findings reported elsewhere in Nigeria.12,13

However, the results we report for neuro-
blastoma differ greatly from those of studies
in resource-rich countries, where a relatively
high incidence of neuroblastoma is
observed.18,19 Colorectal carcinoma was rare

2 Numbers of children diagnosed with malignant tumours by site of malignancy

Malignancy 
Head and 

neck
 Lymph 
nodes

Trunk and 
limbs Abdomen Pelvis Total

Burkitt’s lymphoma 15 5 0 7 1 28

Non-Hodgkin’s lymphoma 0 3 0 0 0 3

Retinoblastoma 16 0 0 0 0 16

Nephroblastoma 0 0 0 11 0 11

Neuroblastoma 0 0 0 4 0 4

Osteosarcoma 0 0 3 0 0 3

Embryonal rhabdomyosarcoma 3 0 0 0 0 3

Medullary thyroid carcinoma 1 0 0 0 0 1

Adenocarcinoma of the rectum 0 0 0 1 0 1

Invasive mucinous carcinoma of 
the colon

0 0 0 1 0 1

Germ cell cancers

Seminoma 0 0 0 0 2 2

Granulosa cell tumour 0 0 0 0 1 1

Yolk sac tumour 0 0 0 0 3 3

Total 35 8 3 24 7 77

1 Numbers of children diagnosed with malignant tumours by age at 
presentation

* Germ cell cancers included seminoma, granulosa cell tumour and yolk sac tumour. ◆

Malignancy 0–5 years 6–12 years 13–18 years Total

Burkitt’s lymphoma 15 10 3 28

Non-Hodgkin’s lymphoma 3 0 0 3

Retinoblastoma 10 4 2 16

Nephroblastoma 7 3 1 11

Neuroblastoma 4 0 0 4

Osteosarcoma 0 3 0 3

Embryonal rhabdomyosarcoma 0 1 2 3

Medullary thyroid carcinoma 0 1 0 1

Adenocarcinoma of the rectum 0 1 0 1

Invasive mucinous carcinoma of the colon 0 1 0 1

Germ cell cancers* 3 2 1 6

Total 42 26 9 77
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in children in our study, in agreement with
reports from resource-rich countries.19,20

Malignancies of the central nervous sys-
tem were not identified in this study because
our centre did not have the neuroimaging
facilities required for diagnosis (eg, mag-
netic resonance imaging and computed
tomography scanners). Most of the patients
who were suspected as having central nerv-
ous system malignancies were referred to
other teaching hospitals. It has been
reported that there is only one high-energy
radiotherapy machine for every 20–40 mil-
lion people in resource-poor countries.21

The low hospital autopsy rate of 3.6% in
our centre (compared with the international
rate of 10%) contributes to the lack of data
on these tumours. Cultural beliefs in these
environments make it difficult for relatives
to accept postmortem examinations of chil-
dren, hence they are disallowed.

This study suggests that Burkitt’s lym-
phoma is the most common childhood
malignant tumour in our geographical area
of south-western Nigeria, Africa. The lack of
imaging equipment, a cultural aversion to
autopsy examination, and a deficiency in
statistical data are barriers to a more refined
assessment of malignant childhood tumours
in resource-poor countries. We have first-
hand experience of these barriers, but have
attempted to provide a snapshot of the
incidence of childhood malignancies in
south-western Nigeria within our scope and
ability.
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