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Abstract  Background: Cancers and other non-communicable diseases were thought to be unimportant public 
health problems in developing countries because of the overwhelmingly high prevalence of communicable diseases. 
However, with improved health care facilities and extensive national immunization programmes, coupled with 
generally improving socio-economic status, malignant diseases are beginning to account for a significant percentage 
of childhood morbidity and mortality. The study aims to determine the morphological pattern, burden and 
demographic characteristics of paediatric solid malignancies seen at the University of Ilorin Teaching Hospital 
between January 1979 and December 2006. Methodology: The demographic characteristics of all cases of malignant 
solid neoplasms seen in children between the ages of 0 and 15 years were retrieved from the archives and recorded. 
The histopathological, cytological and the post-mortem slides of the recorded cases were retrieved and reviewed. 
Special staining techniques were employed where necessary. Results: Three hundred and twenty four cases of 
childhood solid malignant neoplasms were diagnosed over the study period. The prevalence of childhood malignant 
solid tumours in Ilorin is 311 per million children. The commonest tumour in this study is lymphoma representing 
55.56% of total paediatric malignant solid neoplasms seen. Burkitt’s lymphoma constituted the largest single entity 
(80% of all lymphomas). This was followed by nephroblastoma, retinoblastoma and bone tumours which accounted 
for 8.33%, 7.72% and 4.63% respectively. Intracranial tumours were relatively rare. Conclusion: The pattern of 
paediatric malignant solid neoplasms seen in Ilorin is similar to what obtains in other parts of Nigeria and African 
countries. Burkitt’s Lymphoma is the commonest childhood malignancy in this study. Nephroblastoma is the second 
commonest childhood malignant solid neoplasm in Ilorin as against what was observed in other centres such as 
Ibadan, Ife and Jos where retinoblastoma is the second commonest after lymphoma. 
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1. Introduction 
Childhood cancer is a small fraction of the global 

cancer burden, yet for children with cancer and their 
families it can be deeply distressing.1 This is especially so 
in poorer countries, where childhood cancer is often 
detected too late for effective treatment; where appropriate 
treatment is often not available and when available not 
affordable.1 In the developing countries, about 60% of 
children with cancer die of the disease [1]. 

Childhood malignant neoplasms account for about 2% 
of all cancers, yet they are the second commonest cause of 
death in children aged 5-14 in populations where overall 
mortality is low [1]. In affluent countries, about 6% of 
childhood deaths are due to cancer, twice the proportion 
due to infections in those countries [1]. 

Across the African continent, infectious diseases and 
malnutrition have long been the primary causes of 

childhood morbidity and mortality. [2] However, with 
improved healthcare facilities and extensive national 
immunization programmes, coupled with generally 
improving socio-economic status, malignant diseases are 
beginning to account for a significant percentage of 
childhood morbidity and mortality [2]. 

Cancer is a significant paediatric problem in several 
parts of Africa and the rest of the developing world. 
Developing countries contribute an estimated 60% of the 
total burden of all new cancer cases worldwide. [3] 
Childhood cancer is rare everywhere in the world. [4] The 
age-standardized annual incidence usually ranges between 
70 and 160 per million at age 0-14 years. [5] Greater 
variation is seen between populations for some specific 
tumour types. Some of the largest variations are 
geographical and are attributable to environmental factors, 
whereas variation mainly on ethnic lines seems likely to 
be a marker of genetic predisposition [4]. 

One child in 500 will develop cancer before the age of 
15. [5] Incidence of paediatric malignant neoplasms in 
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many developing and developed countries vary from 155 
per million persons in Nigeria, [6] to 125 per million in 
the United States of America [6] and 40 per million 
persons in the Indian population of Fiji [6]. 

The low prevalence of paediatric malignancies in many 
sub-saharan African countries is due to large number of 
cases that are never seen by a physician. Low index of 
suspicion and poor diagnostic facilities also contribute to 
low reported prevalence, late diagnosis and poor survival 
rates of certain types of childhood cancers [5]. 

Burkitt’s lymphoma is the commonest paediatric 
malignant tumour seen in various studies in Nigeria 
[2,3,7-19]. Common childhood malignant neoplasms in 
other parts of the world include intracranial tumours; 
neuroblastoma, osteosarcoma, Ewing’s sarcoma, and soft 
tissue sarcoma. [20] Intracranial neoplasms are relatively 
more common in caucasians. [17-26,31-40] However, the 
incidence of intracranial tumours is lower in Poland than 
in other European countries [36] where lymphomas, bone 
tumours and gonadal tumours are more frequently 
diagnosed when compared to other European countries. 

Certain childhood neoplasms such as nephroblastoma 
and retinoblastoma apparently originate in the context of 
aberrant embryogenesis, which is reflected by the striking 
histological resemblance of these neoplasms to foetal 
tissues at various stages of development [3]. 

Since children, the potential workforce of future society, 
constitute over 40% of the population in the tropics, 
childhood cancer produces considerable socio-economic 
stresses on both the society at large and the immediate 
family of the afflicted children in particular [3,26]. 

This is a retrospective review of paediatric solid 
malignant neoplasm seen in the University of Ilorin 
Teaching Hospital, Ilorin North Central Nigeria. 

2. Materials and Methods 
The study is a 28 year retrospective study of paediatric 

malignant solid neoplasms seen in the Department of 
Morbid Anatomy and Histopathology of the University of 
Ilorin Teaching Hospital between January 1979 and 
December 2006. 

The surgical biopsy, cytology and post-mortem 
registers were retrieved and cases of malignant solid 
neoplasms seen in children between the ages of 0 and 15 
within the study period were recorded. The demographic 
characteristics of all cases that fall within the study group 
were retrieved from the archives and recorded. The age, 
sex, site, mode of presentation and diagnosis were 
recorded against the name and biopsy number. The 
histopathological, cytological and the post-mortem slides 
of the recorded cases were retrieved and reviewed. Fresh 
sections were prepared for faded, broken or lost slides 
from the paraffin-embedded tissue blocks. 

Histochemical staining techniques such as 
Phosphotungstic acid haematoxylin (PTAH) for 
myofibrils, Masson’s Trichome for collagen, silver 
impregnation stains for reticulin, Masson-Fontana 
ammoniac silver stain for melanin and argentaffin 
granules and other necessary stains were employed where 
necessary. 

Sub-grouping of the various classes of tumours was 
done based on the World Health Organization (W.H.O.) 

classifications. Approval for the study was taken from the 
University of Ilorin Teaching Hospital ethics review board. 

3. Results 
A total of 34,138 surgical biopsy specimens were 

received in the Department of Morbid Anatomy and 
Histopathology of the University of Ilorin Teaching 
Hospital, Ilorin during the 28-year period of this study 
(January 1979 - December 2006). Out of these, 2,761 
surgical biopsy specimens were received from children 
aged between 0-15 years. This represented 8.1% of the 
total surgical specimens received. Paediatric malignant 
solid neoplasms accounted for 261 out of the 2,761 
surgical biopsy specimens. This represented 0.76% of the 
total surgical biopsy specimens received and 9.45% of 
surgical biopsy specimens received from children. 

One case of malignant thymoma was diagnosed from 
post-mortem examination of a 10 year old boy. Additional 
62 cases of Burkitt’s lymphoma were diagnosed from Fine 
Needle Aspiration Cytology. 

A total of 324 cases of paediatric solid malignant 
neoplasm comprising 261 histologically diagnosed and 62 
cytologically diagnosed and 1 from autopsy were thus 
included into the study. Two hundred and eleven cases 
(65.1%) were seen in males while 113 cases 34.9% were 
seen in females, giving a male: female ratio of about 1.9.1. 
Seventy five cases (23.1%) were seen in the 0-4 year age 
group, 118 cases (36.4%) in the 5-9 year age group while 
131 cases (40.4%) were seen in the 10-15 year age group. 

The total study population size is 2,365,353 persons. 
This consists of 50.5% male and 49.5% female [41] With 
about 44% of Nigerians under the age of 15 years, [42] the 
total children population in the study area is 1, 040,755. 
Thus, the prevalence in the studied age group is 311 per 
million children. During the 28-year study period, a total 
of 3560 malignant neoplasms were registered of which 
childhood malignancies accounted for a relative frequency 
of 9.13%. 

Table 1. HISTOLOGICAL TYPES OF SOLID MALIGNANT 
TUMOURS 

HISTOLOGY NO % 
Lymphoma 180 55.56 

Nephroblastoma (Wilms’ Tumour) 27 8.33 
Retinoblastoma 25 7.72 

Osteogenic sarcoma 10 3.09 
Fibrosarcoma 9 2.78 

Malignant Fibrous Histiocytoma 2 0.62 
Dermatofibrosarcoma protuberans 2 0.62 

Rhabdomyosarcoma 12 3.70 
Carcinoma 14 4.32 

Malignant Thymoma 1 0.31 
Neuroblastoma 6 1.85 

Germ Cell Tumour 7 2.16 
Sex Cord-Stromal Tumour 3 0.93 

Kaposi sarcoma 4 1.23 
Extraosseus Ewing’s Sarcoma 1 0.31 

Poorly differentiated carcinoma 8 2.47 
Metastasis of undetermined pry 1 0.31 

Others 12 3.70 
Total 324 100.0 

Table 1 shows the histological types of the solid 
malignant tumours seen in this study. Lymphoma was the 
commonest paediatric solid malignant neoplasm seen in 
this study and accounted for 180 cases (55.56%). 
Nephroblastoma (Wilms’ tumour) constituted the second 
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largest group with 27 cases (8.33%). This was followed by 
retinoblastoma which accounted for 25 cases (7.72%). The 
relative frequency of other malignant neoplasms is as 
shown in Table 1. 

4. Lymphoma 
One hundred and eighty cases of lymphoma were 

diagnosed during the study period. These accounted for 
55.56% of all the paediatric malignant solid neoplasms 
seen in this study. One hundred and twenty-two cases 
(67.8%) were seen in males while 58 cases (32.2%) were 
seen in females. This gave a male: female ratio of 2.1:1. 
(Table 2) Nineteen cases (10.6%) were seen in the 0-4 
year age group, 84 cases (46.7%) were seen in the 5-9 
year age group while 77 cases (42.8%) were seen in the 
10-15 year age group (Table 3). 

One hundred and forty-four cases of Burkitt lymphoma 
(80% of all lymphomas) were seen during the study period 
and constituted the largest group of childhood lymphomas 
seen in this centre during the study period. Hodgkin’s 
lymphoma accounted for 17 cases (9.4% of all lymphomas) 
while other non-Hodgkin’s lymphomas accounted for 19 
cases. (10.6% of all lymphomas) (Figure 1). 

Table 2. SEX DISTRIBUTION OF SOLID MALIGNANT 
TUMOURS IN CHILDREN 

Histological Type Male 
No % Female 

No % Total 
No 

Lymphoma 122 67.8 58 32.2 180 
Nephroblastoma 15 55.6 12 44.4 27 
Retinoblastoma 16 64.0 9 36.0 25 

Osteogenic sarcoma 7 70.0 3 30.0 10 
Rhabdomyosarcoma 5 41.7 7 58.3 12 

Neuroblastoma 4 66.7 2 33.3 6 
Fibrosarcoma 6 66.7 3 33.3 9 

*MFH 1 50.0 1 50.0 2 
**D Protuberans 1 50.0 1 50.0 2 

Germ Cell tumour 4 57.1 3 42.9 7 
Sex Cord-Stromal 

tumour 2 66.7 1 33.3 3 

Kaposi sarcoma 3 75.0 1 25.0 4 
Carcinoma 9 64.3 5 35.7 14 
Poorly diff 
Carcinoma 6 75.0 2 25.0 8 

Metastatic tumour - - 1 100.0 1 
Extraosseus 

Ewing’s 1 100.0 - - 1 

Malignant 
Thymoma 1 100.0 - - 1 

Others 8 66.7 4 33.3 12 
TOTAL 211 65.1 113 34.9 324 

*Malignant Fibrous Histiocytoma, **Dermatofibrosarcoma Protuberans 

Table 3. Age Distribution of Solid Malignant Tumours in Children 
Histological Type 0-4 yr Age group % 5-9 yr Age group % 10-15 yr Age group % 

Lymphoma 19 10.6 84 46.7 77 42.8 
Nephroblastoma 16 59.3 10 37.0 1 3.7 
Retinoblastoma 22 88.0 2 8.0 1 4.0 

Osteogenic sarcoma - - 1 10.0 9 90 
Rhabdomyosarcoma 3 25.0 2 16.7 7 58.3 

Neuroblastoma 2 33.3 2 33.3 2 33.3 
Fibrosarcoma 2 22.2 2 22.2 5 55.6 

MFH 1 50.0 1 50.0 - - 
D Protuberans - - - - 2 100.0 

Germ Cell Tumour 2 28.6 1 14.3 4 57.1 
Sex Cord-Stromal Tumour 1 33.3 1 33.3 1 33.3 

Kaposi sarcoma 1 25.0 - - 3 75 
Carcinoma 2 14.3 4 28.6 8 57.1 

Intracranial tumour 1 33.3 1 33.3 1 33.3 
Extraosseus Ewing’s Sarcoma - - 1 100.0 - - 

Poorly diff carcinoma 1 12.5 3 37.5 4 50.0 
Metastatic tumour - - - - 1 100 

Malignant Thymoma     1 100.0 
Others 3 25.0 4 33.3 5 41.7 

TOTAL 75 23.1 118 36.4 131 40.4 

 

Figure 1. Relative Frequency of the Histological subtypes of childhood lymphoma 
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5. Discussion 
The pattern of childhood malignant solid neoplasms 

seen in this study compared favourably well with results 
from Nigeria and other African countries. This pattern is 
similar to the findings in Ibadan, [3,7,9] Jos, [16] Lagos, 
[2] Ife, [10] and Western Kenya. [28] Burkitt’s lymphoma 
is the commonest solid malignant tumour of childhood 
seen in Ibadan, [3,7,9] Ife, [10] Lagos, [2] Ghana and 
Western Kenya. [28] This is consistent with the findings 
in this study. There is a male predominance in the cases of 
lymphoma as a whole and also in the cases of Burkitt’s 
lymphoma which is the general pattern in studies in other 
parts of the country and the world [2,3,7,9,29-40]. 

Majority of the cases of lymphoma (89.4%), were seen 
between the ages of 5 and 14 years with about 46.7% 
occurring in the 5-9 year age group. In Ibadan, majority of 
the cases were seen between the ages of 5 and 10 years 
[3,9] with a peak between 6 and 8 years. This is similar to 
the findings in Jos, [15] Sokoto [19] and Lagos. [2] In 
Europe, however, Burkitt’s lymphoma appears in older 
children [34-40]. 

The ratio of the Hodgkin’s to Non-Hodgkin’s 
lymphoma in this study is 1:10.6. This falls in the range of 
1:4 in Lagos [2] to 1:13.5 in Ibadan. [7] In contrast, the 
situation in the more developed countries is different 
where the ratio approaches 1:1 [36,37,38,39,40]. 

Nephroblastoma was the second commonest solid 
malignant tumour in childhood in this study. This is 
slightly different from the findings in Lagos, [2] Ibadan, 
[3,9] and Jos [15] where retinoblastoma occupied the 
second place. However, the relative frequency in this 
study compared with those in these other studies. A 
temporary break of three years (1985-1988) in the 
ophthalmological services within the hospital may be 
contributory to the lower number of retinoblastomas seen. 

Thirty-nine per cent of nephroblastoma cases presented 
after the age of 4 years. This fraction is significant as 
about 80% of cases are diagnosed before the age of 5 
years. The increase in the number of cases diagnosed after 
the age of 4 years in this study could be as a result of the 
small sample size. Nephroblastoma is the commonest 
renal malignant neoplasm seen in this study. This is 
consistent with existing literature [24,40]. 

Retinoblastoma has a high incidence in Africa. It is the 
second commonest solid tumour in Ibadan [7] and Lagos 
[2] but in this study, it was the third commonest paediatric 
malignant solid neoplasm In Europe and America, it is 
less common, accounting for 4.5% of tumours in Europe, 
4.3% and 4.2% among American blacks and white 
respectively [43]. 

The relative frequency ratio of 7.7% seen in this study 
agrees with findings in other parts of Africa. Eighty-eight 
percent of the patients were below the age of 5 years 
which closely agrees with the work of Olurin and 
Williams [7] in Ibadan. 

Fibrosarcoma was relatively rare in this study. This is 
similar to the findings of Williams in Ibadan and 
O’connor and Davies in Uganda. No case was reported in 
studies in Jos [15] and Ghana [21]. 

Malignant bone tumours are relatively common in this 
study. This is consistent with findings in Jos and Ibadan. 
This is however in contrast with findings in Uganda. [3,9] 
Majority of the patients were males in the 10-15 years age 

group which correlate with the first peak reported in the 
literature [3,9]. 

Rhabdomyosarcoma is one of the most common soft 
tissue sarcoma in the African child and this was reflected 
in this study. All but 5 of the patients were in the age 
group of 10-14 years, which contrasts the finding in 
Ibadan where the peak age incidence was between 2 and 4 
years [3,9]. 

Neuroblastoma, germ cell tumours and epithelial 
tumour were relatively rare in this study which compares 
favourably with studies in Ibadan [7], Zaria [18] and Jos 
[15]. 

6. Conclusion 
The pattern of paediatric malignant solid neoplasms 

seen in Ilorin is similar to the trend in Nigeria and other 
African countries. Full range surgical and medical 
oncology expertise is invaluable for optimal care for 
childhood cancer patients. Histological diagnosis should 
be obtained before commencement of treatment for these 
patients. 
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