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ABSTRACT 
 
Background: Cancers form one of the major causes of mortality and morbidity in children between the ages of one and 15 
years. Childhood cancers are histologically more diverse than adult cancers; they differ in type, distribution, etiology and 
prognosis from adult cancers. Childhood cancers are more influenced by genetic and environmental factors. The patterns 
of childhood cancers in America and Europe are almost similar, where leukemia tumors accounting for over one-half of 
cancer cases. In contrast, lymphoma is the most common prevailing cancer among children in Africa. The objective of this 
study is to determine the patterns of childhood tumors in Hail region, Saudi Arabia. Methods: This was a retrospective 
descriptive study conducted in king Khalid hospital, Hail, Kingdom of Saudi Arabia (KSA) during the period from October 
2016 to March 2017. A full coverage of data regarding leukemia and lymphoma were retrieved from the hospital. Obtained 
data were filled in standard form prior to analysis. The study was approved by ethical committee at college of medicine, 
university of Hail. Data were analyzed using SPSS software version 16. P value < 0.05 was considered statistically 
significant. Results: The results showed a pattern of childhood leukemia as the most common cancer (60.8%). The 
prevalence of cancer was found to be higher among males (58.3.7%) than females (41.7%) with a rate of 1.3:1. Most of the 
children admitted with cancer were from Hail region (63.3%). Majority (41.7%) of cancer children had good prognosis and 
where discharged home. Conclusion: Hematological malignancies were the most common form of cancer among our 
patients. The pattern of childhood tumors showed wide variation during the study. 
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INTRODUCTION 
 

Childhood cancers represent one of the leading 

causes of death within the pediatric and adolescent 

age group.[1] More than 10% of all deaths in children 

below 15 years of age are caused by malignant 

diseases. Pediatric cancer differs markedly from 

adult cancer in their nature, distribution and 

prognosis. Inj addition, pediatric oncologists face 

unique challenges because treatment with irradiation, 

surgery and chemotherapy can adversely affect the 

children's growth and development. The incidence of 

childhood cancers and type vary greatly throughout 

the world. The overall incidence rate for childhood 

cancers has increased significantly by almost 33% 

during the period 1975 to 2001.[2] Though   it is  
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lower compared with the incidence of some adult 

cancers, it comes next to accidents as the leading 

cause of death among children in the developed 

world.[1] The pattern of childhood cancer in America 

and Europe are almost the same, with leukemia and 

tumors of the central nervous system accounting for 

over one-half of the cases.  Many papers have been 

published on pattern of pediatric cancer in some 

Arab countries,[2–9] However, reports on pattern and 

incidence of childhood cancer in Saudi Arabia are 

very few.  The objective of this study is to determine 

the patterns of childhood cancer in Hail Region, 

Saudi Arabia. 
 

MATERIALS AND METHODS 
 

We conducted a retrospective, descriptive, cross-

sectional study using hospital records to study 

patterns and outcomes of pediatric tumors among 

120 pediatric patients between 0-18 years old, who 

were diagnosed with lymphoma or leukemia by 

means of histological or cytological testing and 
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admitted to the pediatric department at King Khalid 

Hospital in Hail Region, in Saudi Arabia, between 

2008 and 2016. The study focused on the 

prevalence, outcomes, and patterns of leukemia and 

lymphoma. Data were obtained from the records and 

entered into an Excel spread sheet and categorized 

according to frequency of pediatric malignancies in 

different age groups, sex, geographic distribution 

and types of tumors using the International 

Classification of Childhood Cancer (ICCC).  Formal 

approval was obtained from College of Medicine in 

University of Hail. Statistical analysis of the data 

was done using SPSS version 16.0. Descriptive 

statistics i.e. mean ± standard deviation for 

numerical values and frequencies along with 

percentages for categorical variables were used to 

describe the data. Linear regression analysis was 

used to explore the associations. A P value of <0.05 

was considered statistically significant. 

 

RESULTS 
 

The records of 120 cancer pediatric patients satisfied 

the inclusion criteria were reviewed. The mean age 

was 5.6 years. Males (58.3%) were more affected 

than females (41.7%). The results showed a pattern 

of childhood cancer in patients admitted to King 

Khalid Hospital during the period (2008 – 2016). 

Leukemia was more prevalent (60.8%) than 

lymphomas (39.2%). Of all tumors, acute 

lymphoblastic leukemia (ALL) was the most 

common hematological malignancy. It accounts for 

33.3% of total malignancies among patients admitted 

to the department during study period with peak 

incidence at the age group 1 - 4 years in 2010 and 

2015. Most of the children admitted with cancer 

came from the Hail region (63.3%) compared to 

36.7% from nearby villages. Regarding lymphomas, 

Non-Hodgkin lymphoma was the most common 

pattern of lymphomas. It is accounting 28% of 

lymphoma cases in males and 15% in females. There 

was no significant association between gender and 

the types of cancers (P=0.527). 

 

DISCUSSION 
 

Cancer, a common disease in adults, is rare in 

children and adolescents, less than 1% of all 

malignancies occur in pediatric patients and only one 

case of cancer is encountered annually among 

10,000 children aged 0 through 15 years. 14 

Although the causes of childhood cancers are largely 

unknown, a few conditions can be explained with 

specific chromosomal and genetic abnormalities, and 

ionizing radiation exposure. Environmental causes 

have been suspected by many scientists but have 

been difficult to determine because it is difficult to 

identify past exposure levels in children particularly 

during potentially important periods such as 

pregnancy or even the time prior to conception. In 

addition, each of the distinctive types of childhood 

cancers develops unique clinical course in terms of 

age, race, gender and many other factors.[15] 

It has been shown that in many developing countries, 

the reported prevalence of childhood cancer in boys 

is substantially higher than in girls. The ratio of boys 

to girls registered with childhood cancer, increased 

with decreasing gross domestic product and with 

increasing infant mortality, suggesting that boys are 

increasingly more likely to be affected than girls 

with increasing economic disadvantages.[10] The 

ratio of boys to girls in our study is 1.3:1 which 

agrees with the African trend but differs from the 

trend in western countries where the female to male 

ratio is 1:1.[10–12]  

The pattern of the cancer in Hail region-Saudi 

Arabia is like other Arab countries, with Leukemia 

as the commonest. This was also the pattern found in 

a study conducted in. 

The distribution of the most common three cancers 

according to age and gender in our study, is in 

consonance with international trends for leukemia as 

a common cancer in children aged less than fifteen 

years, with Acute Lymphoblastic Leukemia (ALL) 

being twice more common in males than in females.  

Similar to other studies,[9-12] there was no significant 

relationship of the prevalence of different types of 

cancer in relation to age or gender. 

 

CONCLUSION 
 

In this study it was evident that the pattern of cancer 

in Hail region is similar to other Arab and Western 

countries. Leukemia was found to be the most 

common cancer in Hail region, with males three 

times more affected than females. There is a need for 

research to determine the annual incidence of 

different cancers in children in Saudi Arabia and 

determine mortality and five year survival rates. 

Also a detailed study of environmental risk factors is 

necessary. 
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