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Abstract 

Background: Childhood cancer is an emerging, 

poorly addressed public health problem in 

developing countries. Information on the incidence 

and mortality of childhood cancer is scarce in these 

countries, despite its relevance in decision making 

in health sector reforms.  

Objectives: To describe the histological pattern and 

clinical outcome of childhood malignancies in a 

Nigerian tertiary care centre. 

Method: This is a retrospective study of childhood 

cancer (<18 years) using the age, gender, 

histological diagnosis and their clinical outcome 

from 2014 to 2019 in Delta State University 

Teaching Hospital (DELSUTH), using information 

from histopathology records and patient’s case 

notes. Data was analysed with Microsoft Excel 

spreadsheet and presented in tables 

Results: Fifty-eight cancer cases were managed 

from 2014-2019, consisting of 35 males and 23 

females with age range and mean age of 8 months 

to 17.5 years and 7.6 years respectively. The age 

distribution was as follows: <1years: 1.7%; 1-<5 

years 29.3%; 5-<10 years 36.2%; 10-<15 years 

24.1% and 15-<18 years 8.6%. The major 

histological types encountered with their 

corresponding incidence are nephroblastoma 

(20.7%), leukaemia (13.8%), yolk sac tumour 

(10.3%), rhabdomyosarcoma (8.6%), 

neuroblastoma (6.9%), osteosarcoma (6.9%), 

retinoblastoma (6.9%), Burkitt lymphoma (5.2%), 

liver cancer (5.2%), Hodgkin lymphoma (5.2%) 
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and non-Hodgkin lymphoma (5.2%). Mortality and 

treatment default rate were 31% and 19% 

respectively. 

Conclusions: This study was an overview of 

childhood cancer in Delta State, Nigeria. There was 

male predominance, with maximum cases in the 5-

10 year age group. Nephroblastoma, leukaemia, 

yolk sac tumour and rhabdomyosarcoma were the 

common malignancies. There was excessive 

mortality, high default rate and poor outcomes.  
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(Keywords: Childhood cancer, mortality, 

histopathology) 

Introduction 

Child health is often regarded as major indicator of 

the health of a Nation1. Earlier studies in Africa 

have often incriminated infectious diseases as the 

major cause of childhood morbidity and mortality2.

With success achieved from immunization, 

increasing access to healthcare and improved 

socio-economic condition, cancer is gradually 

taking a conspicuous position as a major cause of 

morbidity and mortality in these countries3,4.

Across the globe, cancer is the second leading 

cause of childhood death after accident, with about 

300,000 new cancer cases diagnosed yearly among 

children of 0-18 years5. About 90% of these 

childhood cancers are found in low and middle 

income countries of the world, where 

approximately 90% of world children are 

domiciled6. The magnitude of the problem is better 

appreciated with the realization that 41% of the 

African population consist of children7.  While the 

chances of surviving cancer among these children 

living in developed countries is about 80-90%, 

children living in developing countries have about 

20% chance of surviving cancer4. 

While the incidence of childhood cancer in 

developed countries is well understood, such is 

hampered in sub-Sahara Africa by its ill-

maintained cancer registry and inherent poor record 

keeping6. Most of what we know about childhood 

cancer incidence in Nigerian literary space is 

derived from hospital-based studies, where the 

results were presented as the number of new cases 

per annum, a statistics that has shown huge 

geographical variation. The epidemiology of 
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childhood cancer in Delta State, Nigeria, has not 

been elucidated. Such information is important for 

comparative studies. It will also guide policy 

makers in designing framework for cancer 

preventive and therapeutic intervention. We 

therefore present data from a tertiary care centre in 

Delta state with emphasis on histological pattern 

and treatment outcome. 

 

Objectives  

To describe the histological pattern and clinical 

outcome of childhood malignancies in a Nigerian 

tertiary care centre. 

 

Method 

Study setting: Delta State University Teaching 

Hospital (DELSUTH) is a tertiary care facility with 

189 bed spaces. It has a well-staffed paediatric 

department which manages all patients below the 

age of 18 years. It also has a pathology department 

with facilities for bone marrow and tissue histology 

diagnosis and other basic diagnostic investigations. 

Immunohistochemistry and molecular studies are 

currently not available in its pathology laboratory. 

Magnetic resonance imaging (MRI) and computer 

tomography (CT) are also available. The hospital 

does not have radiotherapy service to treat children 

with malignancies. 

Study design: This is a descriptive study that is 

based on histopathologically confirmed cases of 

paediatric cancer in DELSUTH, Delta State, 

Nigeria. All surgical samples submitted to the 

histopathology department were subjected to 

routine processing, embedding, microtoming and 

staining with haematoxylin and eosin stains. 

Specialized histopathology stains were also used 

when necessary. The clinical outcomes of patients 

which were documented from the patients’ case 

notes, were used for this study. 

Inclusion criteria: The age, gender and 

histological diagnosis of children with cancer from 

1st January 2014 to 31st December 2019 for patients 

below the age of 18 years were included in the 

analysis 

Exclusion criteria: Cases with inconclusive 

diagnosis and those with missing histopathology 

results or case folders were excluded from the 

study. 

Ethical issues: Ethical approval was obtained from 

the Institutional Ethics Committee of Delta State 

University, Abraka. Delta State, Nigeria (No. 

HREC/PAN/2019/063/0345). Written informed 

consent was obtained from the parents. 

Statistical analysis: These results were analyzed 

using Microsoft Excel spreadsheet (Microsoft 

Cooperation, 2007) and the statistics summarized 

in tables. 

 

Results 

A total of 60 paediatric cancer cases were 

encountered during the study period. One of the 

cases had inconclusive diagnosis while one of the 

patient’s case notes not could not be found. Fifty-

eight cancer cases therefore met the inclusion 

criteria, giving a mean of about 10 cancer cases per 

annum. These patients consisted of 35 (60.3%) 

males and 23 (39.7%) females with a mean age of 

7.6 years and a male to female ratio of 1.5:1. The 

age and gender distribution of childhood cancer 

cases is shown in table I.  

 

                    Table 1: Age at diagnosis and gender-wise distribution of childhood cancers 

Age range (years) Number of cases  Total 

Males (M) Females (F) M:F ratio 

<1 0 1 0:1 01 (01.7%) 

1-<5 14 (40.0%) 03 (13.0%) 4.7:1 17 (29.3%) 

5-<10 12 (34.3%) 09 (39.1%) 1.3:1 21 (36.2%) 

10-<15 06 (17.1%) 08 (34.8%) 1:1.3 14 (24.1%) 

≥15 03 (08.6%) 02 (08.7%) 1.5:1 05 (08.6%) 

Total 35 (100%) 23 (100%) 1.5:1 58 (100%) 

 

Table 2 shows the age distribution of the various 

histological types of childhood cancers. In infancy, 

only one case, a retinoblastoma, was encountered. 

Among patients between the ages of 1-4 years, the 

histological types encountered included 

nephroblastoma [07 (41%)], retinoblastoma [03 

(17.7%)], embryonal rhabdomyosarcoma [02 

(11.8%)], yolk sac tumour (YST) [02 (11.8%)] and 

one case (05.9%) each of leukaemia, liver cancer 

and neuroblastoma. Among patients between 5-10 

years, there were 05 (23.8%) cases of 

nephroblastoma, 03 (14.3%) cases of leukaemia, 02 

(09.5%) cases each of embryonal 

rhabdomyosarcoma, Hodgkin lymphoma (HL), 

neuroblastoma, non-Hodgkin lymphoma (NHL) 

and YST and a case (04.8%) each of Burkitt 

lymphoma and brain tumour. Cases between 10-14 

years included 03 cases of acute lymphoblastic 

leukaemia (ALL), 02 cases of Burkitt lymphoma, 

liver cancer, osteosarcoma and YST, and one case 

of alveolar rhabdomyosarcoma, liposarcoma and 

neuroblastoma. Malignancies involving patients of 

≥ 15 years included 5 cases one case each of 

leukaemia, HL, NHL, osteosacoma and squamous 

cell carcinoma (SCC). 

 

Details of the gender distribution of the histological 

types of cancer are shown in table 3.  
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                                 Table 2: Age variation of histological types of childhood cancers 
Cancer group Type of cancer <1 

year 

1-<5 

year 

5-<10 

years 

10-<15 

years 

15-<18 

years 

Total 

(%) 

Leukaemia / lymphoma Leukaemia  01 03 03 01 08 (13.8) 

Sarcoma Alveolar rhabdomyosarcoma    01  01 (01.7) 

Leukaemia / lymphoma Burkitt   01 02  03 (05.2) 

Sarcoma Embryonal rhabdomyosarcoma  02 02   04 (06.9) 

 Brain tumour   01   01 (01.7) 

 Liver cancer  01  02  03 (05.2) 

Leukaemia / lymphoma Hodgkin lymphoma   02  01 03 (05.2) 

Sarcoma Liposarcoma    01  01 (01.7) 

Blastoma Nephroblastoma  07 05   12 (20.7) 

Blastoma Neuroblastoma  01 02 01  04 (06.9) 

Leukaemia / lymphoma Non-Hodgkin lymphoma   02  01 03 (05.2) 

Sarcoma Osteosarcoma   01 02 01 04 (06.9) 

Blastoma Retinoblastoma 01 03    04 (06.9) 

Carcinoma Squamous cell carcinoma     01 01 (01.7) 

Germ cell Yoke sac tumour   02 02 02  06 (10.3) 

 Total 01 17 21 14 05 58 (100) 

 

                      Table 3: Gender distribution of histological types of childhood cancer 

Histologic type Male (M) Female (F) M:F ratio 

Acute lymphoblastic leukaemia  02 06 1:3 

Alveolar rhabdomyosarcoma 01 0  

Burkitt 01 02 1:2 

Embryonal rhabdomyosarcoma 02 02 1:1 

Brain tumour 01 0  

Liver cancer 03 0  

Hodgkin lymphoma 02 01 2:1 

Liposarcoma 01 0  

Nephroblastoma 10 02 5:1 

Neuroblastoma 02 02 1:1 

Non-Hodgkin lymphoma 01 02 1:2 

Osteosarcoma 03 01 3:1 

Retinoblastoma 03 01 3:1 

Squamous cell carcinoma 01 0  

Yolk sac tumour 02 04 1:2 

Total 35 23  

 

Male preponderance was observed among HL, 

nephroblastoma, osteosarcoma, retinoblastoma, 

alveolar rhabdomyosarcoma, brain tumour, and 

squamous cell carcinoma while female 

preponderance was noted among ALL, Burkitt 

lymphoma, NHL and YST. 

 

The clinical outcome was categorized into 5 groups 

as shown in table 4.  

 

                                            Table 4: Clinical outcome of childhood cancers in Delta State 
Histologic type                                                         Clinical outcome 

Died Discharged against 

medical advice 

Lost on 

follow-up 

Completed 

treatment 

On 

chemotherapy 

Referred 

Acute lymphoblastic leukaemia  05 01    02 

Alveolar rhabdomyosarcoma    01   

Burkitt    03   

Embryonal rhabdomyosarcoma 02   02   

Brain tumour  01     

Liver cancer 02     01 

Hodgkin lymphoma  01 01   01 

Liposarcoma   01    

Nephroblastoma 04   07 01  

Neuroblastoma   01 02 01  

Non-Hodgkin lymphoma   01 02   

Osteosarcoma 02 01 01    

Retinoblastoma    04   

Squamous cell carcinoma   01    

Yolk sac tumour 03  01 01 01  

Total 18 (31%) 04 (06.9%) 07 (12.1%) 22 (37.9%) 03 (05.2%) 04 (06.9%) 
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Cases on referral, currently on chemotherapy, 

completed treatment, lost on follow-up, discharged 

on request of the family and those that died were 

04 (06.9%), 03 (05.2%), 22 (37.9%)), 07(12.1%), 

04(6.9%) and 18 (31%) cases respectively. 

 

Discussion 

In this study, childhood cancers accounted for 8.4% 

of the 689 cancer cases observed in this study. Our 

report is however higher than the 4.8%, and 5.6% 

reported in Ilorin, in North Central Nigeria8, and 

Zaria9 respectively, but lower than the 9.1%, 10%, 

and 12.5% reported in Kano10, Jos11, and Ibadan12  

respectively. At international level, our observation 

is higher than the 4.3% reported in Pakistan13, 1.6-

4.8 reported in India14, and 2%   reported among 

Europeans and Americans15. This reflects the wide 

geographical variation in cancer incidence, which 

may be attributed to possible differences in genetic 

predisposition, largely unidentified environmental 

exposure (including in-utero exposure) and 

population structure16. 

 
The study documented a mean annual rate of 9.7 

cases per year; and with the exclusion of the 

leukaemias, it amounted to 8.3 solid malignancies 

per year. This is higher than the 7 cases per annum 

reported in Sagamu17 and 9.2 cases per annum 

reported in Abuja18, but lower than the 9.9 cases per 

annum in Ilorin8, 10.5 cases annually in Uyo19, 12 

cases per annum in Calabar20, 29 cases per annum 

in Enugu21, 53.3 cases per annum in Zaria22 and 

104.5/annum in Ibadan23. It is our view that the 

centres with the highest number of cases were 

those that were equipped with radiotherapy 

services, and that the higher figures may have been 

contributed by referral cases from other centres. In 

general, there is marked variation in number of 

cancer cases encountered in these hospital-based 

studies in Nigeria. The differences may be 

influenced by health seeking behaviour of the 

population served by the centres and differences in 

the age range of patients included in those studies. 

This statistical method is prone to error and 

duplication and also makes comparative analysis 

with reports from developed countries difficult, as 

most of their reports are not population-based. The 

advantage of population-based studies cannot be 

over-emphasized. 

 

The results showed that more males had cancer 

than females with a male to female ratio of 1.5:1. 

This is a consistent global phenomenon14, although 

this observation may be further amplified by the 

cultural belief in this region that a male child is 

superior to his female counterpart24. This invariably 

results in gender bias towards health seeking 

behaviour. Our gender discrepancy is higher than 

the male to female ratio of 1.2:1 reported in   Zaria9 

and Port Harcourt25, 1.3:1 in Uyo19, Calabar20, and 

Jos26, 1.4:1 in Zaria22 and Ibadan23 but lower than 

1.7:1 in Abuja18, 2:1 in Ilorin8, and 2.4:1 in Ile-

Ife27. Distinctively however, in a study in Lagos, in 

Western Nigeria, Soyemi SS, et al28 reported an 

equal gender distribution of childhood cancer. In 

most developed countries, a mean male to female 

ratio of 1.2:1 has been documented14. This 

variation is even more striking with the different 

histological types. In our study, the striking male 

dominance was among nephroblastoma, 

osteosarcoma and retinoblastoma. In resource-rich 

countries, slight female predominance is seen 

among nephroblastoma, osteosarcoma, germ cell 

tumours and retinoblastoma14. 

 

Only one cancer case was observed at infancy, 

accounting for 1.7% of the cases. As a general 

view, cancer is uncommon below the first year of 

life. Our cancer incidence among infants is lower 

than 2.3%, 3.6%, 5% and 6.3% reported in Zaria22, 

Uyo19, Port Harcourt25 and Enugu21 respectively. 

The difference may be as a result of delay in 

presentation of the cases to the study centre. The 

age group 5-10 was the most affected, accounting 

for 36.2% of the cases. Similarly, maximum 

number of cases was reported among same age-

group in Uyo19, Enugu21, Owerri29, Cotde voure30 

and India31. This is at variance with reports at 

Sagamu17, Zaira22 and Port Harcourt25, where the 

maximum number of cancer occurred below the 

age of 5 years. This may however be a reflection of 

differences in healthcare seeking behaviour. 

 

The top four causes of childhood cancers in our 

study (in descending order) are nephroblastoma, 

leukaemia, YST and rhabdomyosarcoma. These 

were followed with equal incidence by 

neuroblastoma, osteosarcoma and retinoblastoma. 

Our report however shows a striking variation with 

the report from other geographical regions.  In 

Nigerian literary space, Burkitt lymphoma 

dominates other childhood cancers and has been 

reported as the most common childhood tumour in 

Uyo19, Ile-Ife17, Ilorin8, Calabar20, Port Harcourt32, 

and Sagamu, Nigeria17. The high incidence of 

Burkitt lymphoma was attributed to endemic 

malaria and Ebstein Barr virus infection33. Our 

study centre, however shares the same geography 

but paradoxically, a low rate of Burkitt lymphoma. 

Low rate of Burkitt lymphoma was also observed 

by Akinsete AM, et al34 in a recent study in Lagos, 

Nigeria. These difference calls for further studies.  

 

Our report was similar to the report from Owerri, 

South Eastern Nigeria, where the leading solid 

childhood cancers were nephroblastoma followed 

in succession by rhabdomyosarcoma and 

neuroblastoma29. On the other hand, Tanko in Jos 

observed that rhabdomyosarcoma is the most 

common solid childhood malignancy26. In Lagos, 
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Akinsete AM, et al34 reported that leukaemia was 

the most common childhood cancer, followed in 

succession by retinoblastoma and nephroblastoma, 

while in Kano, retinoblastoma was the most 

common malignancy, followed by Burkitt 

lymphoma10. In the latter, the study centre served as 

a major diagnostic facility for an Eye specialist 

centre in that region, probably explaining the high 

number of eye cancer cases encountered in the 

centre. In North Africa, the most common 

malignancies in succession are leukaemia, central 

nervous system (CNS) tumours, and 

nephroblastoma or neuroblastoma35. In India, 

leukaemia is the most common childhood cancer14. 

In Europe and USA, leukaemia, brain tumours and 

lymphoma (in succession) are the most common 

childhood cancers14,36.  Rarity of brain tumours is 

expected in developing countries and may be due 

to lack of manpower and equipment to have access 

to the brain, resulting in under-diagnosis of such 

cases. The reason for the high rate of 

nephroblastoma in our centre is not clear. We can 

only think that there are possible genetic 

differences which are worth elucidating. 

Interestingly, it is the 2nd most common malignancy 

in Uyo19 and Calabar20, both in the same geo-

political region of Nigeria, and these areas are the 

oil-rich regions of Nigeria. 

 

About 31% of the patients died during the course of 

treatment. Our mortality rate parallels the 32.2% 

observed in Zaria22, is lower than the 43.3%, 45.5% 

and 59% reported in Port Harcourt25, Lagos34 and 

Ibadan37   respectively, but higher than the 21.4% 

and 21.7% reported in Uyo19 and Abuja18 

respectively. The 5-year survival for childhood 

cancer across Africa has been relatively low and 

amounting to 5%, 34% and 70% for Côte d'Ivoire, 

Egypt and South Africa respectively35. In 

developed countries, the 5-year survival of patients 

with cancer is about 80%36. The striking higher 

mortality in our environment is due to many factors 

such as late presentation, poverty, ignorance, lack 

of social support, poorly trained manpower, 

infrastructure deficit, inconsistent drug supply, and 

unavailability of blood and blood products, lack of 

health insurance coverage and above all poor 

government funding of the health sector7,35. 

 

In this study, we encountered a default rate of 19% 

which will no doubt impact on clinical outcome 

and mortality. These decisions are no doubt 

influenced by ignorance and poverty. Our default 

rate is however lower than the 25%, 33% and 

67.8% observed in Lagos34, Port Harcourt35, Uyo19, 

Nigeria respectively. Reasons for not completing 

treatment would include dissatisfaction with quality 

of care, financial constraints, ignorance and 

inability to cope with long stay in the hospital7,34,35. 

 

Referral rate in our centre is 7.1%. Referral rate as 

far as we are concerned should be considered as an 

index of hospital performance, although there may 

be other reasons such as proximity to where the 

patient lives. There is need for the paediatric 

management team of DELSUTH to appraise the 

issue, identify missing links and collaborate with 

hospital management to deal with it accordingly. 

This may not be unrelated to deficits in man-power, 

physical infrastructure and quality of care, in 

relation to other tertiary centres in our 

neighborhood. 

 

The limitation of this study is that it is a single 

institutional study and may therefore not be an 

exact picture of the population statistic. The 

strength on the other hand, is that the diagnoses are 

histologically confirmed. While we hope that 

someday, a central population based cancer 

registrar will be put in place in Delta State, the 

information in this report will remain the only valid 

document on childhood cancer in this region. 

 

Conclusions 

This study was an overview of childhood cancer in 

Delta State, Nigeria. There was male 

predominance, with maximum cases in the 5-10 

year age group. Nephroblastoma, leukaemia, yolk 

sac tumour and rhabdomyosarcoma were the 

common malignancies. There was excessive 

mortality, high default rate and poor outcomes.  
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