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ABSTRACT 
 

Background: Childhood cancer is attracting public health attention in Sub-Saharan Africa because 
of its’ increasing contribution to morbidity and mortality, and the changing pattern in relative 
frequency and diagnostic challenges in resources poor settings. The objective of the study was to 
determine the pattern of malignant childhood tumours in Jos, North-central Nigeria. 
Materials and Methods: Records of childhood malignancies diagnosed over a 10 year period was 
obtained from the hospital cancer registry. Archival paraffin embedded, formalin fixed tissue blocks 
were retrieved and fresh sections cut and stained with Haematoxylin and Eosin. The slides were 
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reviewed and the histopathological pattern, age, sex and anatomical site of distribution of the 
tumours were analyzed. 
Results: There were 210 cases of childhood malignancies during the period of the study. The 
male: female ratio was 1.5:1. Mesenchymal tumours predominated (66%), followed by epithelial 
tumours (32%) and germ cell tumors which accounted for 2% of cases. Soft tissue sarcomas, 
lymphomas, nephroblastoma and retinoblastoma were the four most common tumours.              
Together they accounted for 88% of all cases. Soft tissue sarcoma was the most common tumour 
group with 77 cases (37%). Rhabdomyosarcoma was the most common of them accounting for 
88% of the soft tissue sarcomas. The second most common group of tumours was lymphoma 
52(25%) cases: out of which Burkitt’s lymphoma accounted for 64%, non Burkitts non Hodkins 
lymphomas 31% while Hodgkins Lymphoma had 6%. Retinoblastoma and nephroblastoma 
occurred among the very young children while STS and lymphomas predominated in the older 
children. 
Conclusion: There is a change in the histopathological pattern of childhood solid malignancies in 
our environment. Sarcomas are diagnosed more often, a departure from the past where 
lymphomas were commoner. However Burkitt’s lymphoma is still an important and common 
childhood cancer. 
 

 
Keywords: Changing; childhood tumors; lymphoma; Jos. 
 

1. INTRODUCTION 
 
Cancer in childhood constitutes a unique 
challenge. In developed countries, cancer is said 
to kill more children than any other disease, only 
second to accidental death [1]. It accounted for 
9% of all natural deaths [2]. 
 
Tumours occurring in children have continued to 
attract public health attention in developing 
countries due to progressive decline in diseases 
resulting from infection and malnutrition [3-8]. 

  
Paediatric solid neoplasm differ in type, 
incidence, clinical features, biological behavior, 
diagnosis, and in response to treatment as 
compared to those found in adults [9]. Most 
paediatric neoplasms are mesenchymal in origin 
while majority of adults neoplasms are epithelial 
in histogenesis. Tumours with peak incidence in 
childhood includes: Rhabdomyosarcoma (RMS), 
Burkitt’s Lymphoma, Nephroblastoma (Wilms 
tumour), Neuroblastoma, Retinoblastoma, 
Ewing’s sarcoma/primitive neuroectodermal 
tumour (EWS/PNET), Medulloblastoma and 
Hepatoblastoma. Most of these are aggressive 
tumours but largely amenable to treatment.   
 
Recent literature in our environment seems to 
suggest a changing pattern in the relative 
frequency of the various childhood malignant 
tumours [6,8,10-17]. Reports from medical 
centers in Nigeria have demonstrated the 
changing pattern in the relative frequencies of 
childhood malignancies with decline in the 
incidence of Burkitt’s lymphoma [18,19,20].  

In childhood, cancer treatment including 
chemotherapy, radiation therapy and surgery 
adds significantly to morbidity and cancer related 
mortality. Also the risk of second malignant 
neoplasm (SMN) is high among patients      
treated with radiotherapy and chemotherapy 
emphasizing the need for accurate diagnosis [21, 
22,23]. 
 

Some commonly reported/researched childhood 
tumours include: Nephroblastomas, 
Rhabdomyosarcomas, Kaposi Sarcoma, Burkitt’s 
lymphoma, Neuroblastoma, Ewing’s sarcoma/ 
PNET, and osteosarcoma [24-59].   
 

This study was undertaken to determine the 
histopathological pattern, age, sex and the 
anatomical distribution of childhood solid 
malignancies at our center, to add to, and 
compare and contrast with exiting literature. 
 

2. MATERIALS AND METHODS 
  

The study was a 10 year hospital based 
retrospective study employing records from the 
cancer registry and archival slides and tissue 
blocks used for previous diagnosis of malignant 
solid tumours between January 2006 to 
December 2015 in the Histopathology 
Department and Cancer registry of the Jos 
university teaching hospital (JUTH). The Jos 
University Hospital is a tertiary hospital, a 
pioneer tertiary/teaching Hospital in North 
Central Nigeria, and a major referral center for all 
hospitals in this locality. It attends to patients 
from virtually all states in the North-Central states 
of Nigeria.  
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All cases with solid tumors falling within the age 
bracket 15 years and below were included in the 
study. All cases with incomplete or missing bio-
data (age and sex) and anatomical location were 
excluded. 
 
For each case of childhood tumour, the 
histological diagnosis, age, sex, and site was 
obtained. The tumors were classified according 
to International Classification of Childhood 
Cancers (ICCC).  
 
The data generated was analyzed using EPI 
info 3.3.2 statistical software and are presented 
in frequency tables. 
 
As a hospital based study, it is limited by the fact 
that not all cases with the disease would have 
sought care from the Hospital (Jos University 
Teaching Hospital) and as such more cases in 
our locality might not have been captured. Also 
as a retrospective study, incomplete and missing 
information led to the exclusion of some cases. 
 

3. RESULTS     
 
A total of 1,930 malignancies were seen within 
the study period of which 210 were seen in 
children accounting for 10.9% of all malignancies 
seen. One hundred and twenty six (60%) were 
males and 84 (40%) were females giving a male 
to female ratio of 1.5:1. 
  
Mesenchymal tumours predominated, accounting 
for 139(66%) cases. Epithelial tumours and germ 
cell tumours accounted for 68(32%) and 4 (2%) 
cases respectively. The four most common 
tumours included STS, lymphomas, 
nephroblastoma, and retinoblastoma, together 
accounting for 88% of all malignancies seen (see 
Table 2). Soft tissues sarcomas (STS) were the 
most common malignancies diagnosed with 78 
cases accounting for 37% of all malignancies 
seen, out of which RMS accounted for 68(88%) 
cases of the STS.  Lymphomas were the second 
largest group with 52(25%) cases, of the 
malignancies seen out of which Burkitt’s 
lymphoma was the single most common 
lymphoma with 33(64%) cases. Nephroblastoma 
and Retinoblastoma, were the third and fourth 
most common tumours accounting for 29(14%) 
cases and 26(12%) cases respectively.  
 

The general male to female ratio was 1.5:1 (see 
Table 1). Most tumours seen show male 
predilection. Tumours with high male to female 
ratio were RMS 1.8:1, retinoblastoma 1.6:1, 

neuroblastoma 2:1, Hodgkin’s lymphoma 2:1, 
NHL 1.2:1 and Nephroblastoma 1.1:1. 
 
All ages were represented from 3 months to 15 
years. The mean age was 8.3 year, median age 
was 8 year, the modal age was 15 years (see 
Table 2). Generally the older children in age 
group 12 – 15 years had the highest number of 
tumours (66 cases, 32%), followed by the 4 –
7years age group (51 cases, 24%). Fourty nine  
(23%) cases of the tumours occurred within the 
8-11 years age group while the age group 0-3 
years  had the least 4(21%) cases. 
 

4. DISCUSSION 
 

This study shows that childhood solid 
malignancies account for significant proportion of 
malignancies generally. In this study, it 
accounted for 10.9% of all solid malignancies 
diagnosed within the period of study. This calls 
for an increasing attention in terms of allocation 
of resources and research towards childhood 
cancers. 
 

The study also shows the predominance of 
mesenchymal over epithelial tumors which is in 
agreement with earlier reports in both local and 
western literatures [2,5-7]. In this study 
mesenchymal malignancies accounted for 66%, 
epithelial tumors 32%, while germ cell tumors 
accounted for 2%. The finding in this study 
concurred with Samaila et al., in Zaria where 
60% of childhood tumours were mesenchymal, 
while 39% were epithelial and germ cell tumors 
combined [6]. Mohammed and Aliyu in Zaria also 
noted that germ cell tumors were very 
uncommon in the pediatric population [8]. 
 

The study showed that the most common 
malignancies diagnosed in children were STS 
particularly RMS accounting for 37% compared 
to lymphomas which accounted for 25%. RMS 
singly account for 32% of all tumors while 
Burkitt’s lymphoma accounted for 15% of cases.  
 

Previous literatures have shown that Burkitt’s 
lymphoma was the most common childhood 
malignancy in Sub-Sahara Africa [6,8,11-19,57]. 
Tanko et al. in Jos however identified RMS as 
the most common malignant solid tumor [5]. 
Alhough it was a 5 year study, this current study, 
a 10 year wider review, has amplified the 
declining relative incidence of Burkitt’s 
lymphoma. Despite a recent publication from Jos 
by Okpe et al. [58], which identified Burkitt’s 
lymphoma as still the most common childhood 
malignancy, it was a clinical based prospective 
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study and may not have captured all data from 
the paediatric surgery and the orthopaedic 
surgery units of the hospital. Data from the 
hospital cancer registry and records of the 
histopathology laboratory as in this study is all 
encompassing and more likely to capture all 
diagnosis of childhood malignancies.  

It may actually not be surprising that                
Burkittt’s lymphoma is on the decline because              
of efforts been made in African towards                       
the eradication of malaria which play a role                    
in its pathogenesis [60,61,62]. It is possible                
that the decline in Bukitt’s lymphoma is a 
reflection of the gains been achieved [60,61,62]. 

 
Table 1. Relative frequency and sex distribution of tumours based on the International 

classification of childhood cancers (ICCC) 

 
Histological type of tumour N Male Female M/F R. Freq % 

Lymphoma (52)      

Hodgkin’s 3 2 1 2:1 1.4 

Non-Hodgkin’s 16 11 5  8  

Burkitt’s 33 18 15 1.2:1 16 

Others non-specified 0 0 0 0 0 

CNS, Intracranial, Intraspinal 
Neoplasms 

0 0 0 0 0 

Neuroblastoma 3 2 1 2:1 1.4 

Retinoblastoma 26 16 10 1.6:1 12 

Nephroblastoma 29 15 14 1.1:1 14 

Bone tumour      

Osteosarcoma 8 4 4 1:1 4 
Chrondrosarcoma 0 0 0 0 0 

Ewing’s Sarcoma 0 0 0 0 0 

Soft tissue (78)      

Rhabdomyosarcoma 68 44 24 1.8:1 32 

Fibrosarcoma 2 2 0 - 1 

Kaposi sarcoma 6 3 3 1:1 3 

Others 1 0 1 - 0.5 

Germ cell/gonadal      

Sacrococcygeal Tumour 4 2 2 1:1 2 

Testicular 0 0 0 0 0 

Ovarian 0 0 0 0 0 

Carcinomas      

Nasopharyngeal 0 0 0 0 0 

Hepatoblastoma 1 1 0 _ 0.5 

Colorectal carcinoma 1 0 1 _ 0.5 

Extraocular Tumour 5 3 1 3:2 2.4 

Thyroid Tumour 0 0 0 0 0 

Salivary Gland Tumour 0 0 0 0 0 

Genito-urinary Tumour 0 0 0 0 0 

Endometrial Tumour 0 0 0 0 0 
Oral Tumour 0 0 0 0 0 

Breast 0 0 0 0 0 

Unspecified 0 0 0 0 0 

Other malignant tumours      

Specified (MPNST) 1 1 0 - 0.5 

Unspecified 3 1 2 1:2 1.4 

Total  210 126 84 1.5:1 100 
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Table 2. Age at diagnosis of childhood malignant tumours in Jos 
 

Age 
group 

STS Lymphoma Nephroblastoma Retinoblastoma Neuroblastoma Osteosarcoma GCT Others Total % Cum. 
% 

0-3 10 [23%] 
(13%) 

1 [2%] 
(2%) 

8 [18%] 
(25%) 

19 [43] 
(73) 

3 [7%] 
(100%) 

- 3 [7%] 
(75%) 

- 44 21 21 

4-7 19 [37%] 
(25%) 

17 [33%] 
(32%) 

10 [20%] 
(34%) 

3 [6] 
(12½) 

- - - 2 [4%\] 
(19%) 

51 24 45 

8-11 15 [31%] 
(19%) 

16 [33%] 
(31%) 

7[14%] 
(24%) 

3 [6] 
(12½) 

- 2 [4%] 
(25%) 

1 [2%] 
(25%) 

5 [10] 
(45%) 

49 23 68 

12-15 33 [50%] 
(43%) 

18 [27%] 
(35%) 

4 [6%] 
(14%) 

1 [2%] 
([4%) 

- 6 [9%] 
(75%) 

- 4 [6] 
(36%) 

66 32 100 

Total 77 52 29 26 3 8 4 11 210  100 
% of 
Tumour 

37% 25% 14% 12% 1% 4% 2% 5%  10
0 

 

Cum. % 37% 62% 76% 88% 89% 93% 95% 100%   100 
STS – Soft Tissue Sarcoma; GCT – Germ Cell Tumours; [ ] – percentage of tumour in the age group; ( ) – Percentage of a tumour in a tumour group 
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More so Ocheni et al. [18] and Ojesina et al. [19] 
in eastern and western Nigeria respectively have 
all demonstrated similar decline in Burktt’s 
lymphoma relative to other malignancies.  It is 
worthy to note that both holoendemic malaria 
and endemic Burkitt’s Lymphoma show highest 
incidence rates in areas abutting the equatorial 
(+/−10°) areas of Africa, a location designated 
the “lymphoma belt” or “malaria belt” [63]. This 
study was undertaken in this geographical area 
(Jos, Nigeria). 
 
The predominance of embryonal and alveolar 
RMS and the distribution pattern in this study is 
similar to a study by Mandong et al. [46] in Jos 
which recorded 54% embryonal, 22% alveolar 
RMS, and 14% pleomorphic RMS in children 
which is a little higher than the 2% recorded in 
this study. Pleomorphic sarcomas are generally 
uncommon in children. 
 
The relative lower frequency of other tumours- 
retinoblastoma and nephroblastoma are quite in 
keeping with most local and international 
literatures [2,6,8,11-19]. 
 
The obvious absence of central nervous system 
tumours is probably due to the fact that intra-
cranial biopsy was low due to lack of 
neurosurgical personnel which were not readily 
available in our locality (region of the study). 
Therefore we might have not captured the true 
incidence of childhood CNS tumors in this study. 
More so Autopsy rate has been very low in our 
center. Gyasi et al. recorded 10% of CNS tumors 
out of 252 malignancies in an autopsy based 
study in Ghana West Africa [7]. CNS tumor is 
reported as the most common non-
haematological malignancies among western 
children [2]. 
 
Also noted is the low frequency of 
neuroblastoma, the most common extra-cranial 
solid tumours of childhood in western society and 
absence of Ewing’s sarcoma, the second most 
common sarcoma in childhood among western 
children [2]. Only 3 cases of neuroblastoma was 
recorded, all occurring within the first 3years of 
life. Some local studies have demonstrated 
similarly that this primitive neuroepithelial 
tumours are uncommon among black children [6, 
24,28,55]. Osteosarcoma is the only non Burkitt’s 
malignant bone tumour seen in this study which 
has 8cases. This is consistent with findings in 
Africa were osteosarcoma is reported to be the 
most common primary malignant bone tumour in 
children and adolescents in both African and 

western societies [21,25,26,56]. Only 1 case of 
hepatoblastoma was seen in this study which is 
as rare as the 1 case seen by Pindiga et al. in 
Maiduguri [57]. 
 
All the 8 cases of Kaposi sarcoma seen were 
HIV sero-positive similar to studies by Samaila 
and Rafindadi in Zaria.77 [6,32]. Three (3) cases 
were also recorded by Pindiga et al., in 
Maiduguri [57]. This shows the close association 
between childhood Kaposi sarcoma and 
immune-suppression.   
   
The general male: female ratio of 1.5:1 is a little 
higher than the 1.2:1 reported by researchers 
alluded earlier, Samaila in Zaria and Gyasi et al. 
in Ghana and 1.3:1 by Tanko et al. in Jos central 
Nigeria. This suggests the preponderance of 
childhood tumor in female gender in our 
environment. 
 
The age incidence of the tumours shows that 
retinoblastoma and embryonal RMS, and 
nephroblastoma were the predominant tumours 
in the very young, while lymphomas and alveolar 
RMS are diseases of the older child. The early 
onset of retinoblastoma and some sarcomas 
suggested that inherited genetic syndromes of 
cancer susceptibility may play a significant role in 
the pathogenesis of childhood malignancies in 
our environment and may require further 
research to determine their pathogenic role with 
possibility of genetic screening of at risk family 
members in the future. Nephroblastoma, the 
most common intra-abdominal malignancy of 
childhood has been shown to present in the very 
young in a study by Uba et al., al in Jos (central 
Nigeria) [64]. The rarity of pleomorphic sarcomas 
in children in this study is in agreement with other 
studies  [65]. 

 
5. CONCLUSION 
 
There is a change in the histopathological pattern 
of childhood solid malignancies in our 
environment. Sarcomas are diagnosed more 
often, a departure from the past where 
lymphomas were more common. The extensive 
program in rolling back malaria in our opinion is 
contributory to this trend. However Burkitt’s 
lymphoma is still an important and common 
childhood cancer. 
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