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ABSTRACT

Background: Primary intracranial tumors are the second most common type of pediatric malignancies. Brain tumors account for between 15% and 25% of all childhood malignancies; they have poorer survival rates than hematological malignancies. Intracranial tumors differ throughout childhood stages in their histological types, the location of the tumor and gender distribution. The aim of this study was to investigate the histological types of pediatric brain tumors to gender distribution.

Methodology: This study included 47 children from oncology department. The records of patients were examined for cases that were diagnosed between 2007 and 2015.

Results: The males were more dominant (55.32%) than females (44.68%) and the mean age at diagnosis was 8.59 years. The most common metastatic place was intracranial, infratentorial represented 23.4% followed by both supratentorial (14.89%) and cerebellum (14.89%). Infratentorial was more common in males (28%) than in females, while supratentorial was more common in females (28.57%).

Conclusion: There were no significant differences between males and females regarding metastasis and primary location of the tumor.
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Introduction

Brain tumors are the most common types of solid tumors in children, and they are reported to account for between 15% and 25% of all childhood malignancies [1-3]. Malignant Central nervous system tumors are the leading cause of mortality and morbidity in pediatrics compared to other types of cancers [4]. It has been shown that brain tumors prevalence varies between countries where the most developed countries have the highest rates [5]. Intracranial tumors differ significantly throughout childhood stages in their histological types, the location of the tumor, gender distribution, and therapeutic aspects [6,7]. According to histological types, astrocytoma appears to be the most common in Iran, Egypt, and Germany [1,6,7]. Comparatively, another study was done in Egypt which showed choroid plexus papilloma to be the most common [8], while in Pakistan choroid plexus papilloma appeared to be the least standard [9]. Thus, indicating that the distribution of intracranial tumor locations varies between studies and probably between locations. According to tumor location, Supratentorial tumors appeared to be more common in a study conducted in Iran [1], while infratentorial tumors were more common in Pakistan [9]. There was an equal distribution of intracranial tumors location during the first year of life in Saudi Arabia [10]. According to gender distribution, primary intracranial tumors were predominant in males [10-12]. However, a study done in 2011 showed opposing results [6]. This proposed study aims at looking into the histological types of pediatric brain tumors to the age of diagnosis, the location of the tumor, and gender distribution in king Fahad specialist hospital in Dammam, Eastern Province, Saudi Arabia.

Subjects and Methods

A retrospective study on histological types of intracranial tumors among children was carried out. This study took place in the oncology department, King Fahad specialist hospital in Dammam. Patients’ records were examined retrospectively for cases that were diagnosed between 2007 and 2015. The study included children between the ages of 0-14 years who were present at the hospital during the period under investigation.
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The data included three factors: histological types, the location of the tumor, and age of diagnosis. Data were analyzed via SPSS using a Chi-Square test for frequencies and percentages and an independent samples t-test for means and S. D’s. A Pearson and Spearman Correlation coefficient was also conducted for all variables. Statistical significance was set at the standard P < 0.005.

Results

The present study included 47 participants, 26 (55.32%) of them were males and 21 (44.68%) were females. The mean age of participants was 14.23 ± 4.7 years and the mean age at diagnosis was 8.59 ± 4.54. Most of the children were Saudi 44 (93.62%) while 3 (6.38%) were non-Saudi. The characteristics of primary intracranial tumors in children are given in Table 1. According to the primary location, infratentorial was the most common, representing 14.89% of participants followed by the cerebellum and supratentorial, each represented 14.89% of participants, brainstem and cerebrum represented 12.77% and 8.51%, respectively.

Regarding metastasis, there were 11 (23.4%) had metastasis and 21 (44.68%) did not have metastasis. The most common metastatic place was intracranial 4 (36.36%) and only one case was found to have spinal metastasis (9.09%). Histopathology was performed for the majority of participants 41 (87.23%) while only 6 (12.77%) did not achieve the histological examination.

The results of histopathology showed that one case (20%) had diffuse fibrillary astrocytoma transformed to anaplastic astrocytoma (WHO grade 3) while one case had ependymoma WHO grade 2. Another case had gliosarcoma, one of the other two cases had a malignant tumor of glioblastoma with no necrosis and the last case had medulloblastoma.

Regarding the gender, the different characteristics of primary intracranial tumors were investigated. There was no significant difference (P-value = 0.9) between males and females regarding age where the mean age ± SD of a male was 14.31 ± 4.94 years while the mean age ± SD of a female was 14.14 ± 4.51. Also, there was no significant difference (P-value = 0.9) between the mean age at diagnosis of males and females, where the mean age ± SD for males and females was 8.35 ± 4.71 years and 8.86 ± 4.54 years, respectively. Regarding the primary location of the tumor, metastasis, metastasis place, histopathology, and its results, there were no significant differences between males and females (Table 2).

Regarding the age of diagnosis and number of patients, there was a peak occurred at the age 11 years, where the highest numbers of patients were diagnosed at the age of 11 years (Figure 1).

Table 1. Characteristics of primary intracranial tumors among children.




	Characteristics
	N (%)





	Primary location
	



	Cerebellum
	7(14.89)



	Brainstem
	6(12.77)



	Cerebrum
	4(8.51)



	Suprasellar
	1(2.13)



	Other
	1(2.13)



	Not mentioned
	9(19.15)



	Infratentorial
	11(23.4)



	Supratentorial
	7(14.89)



	Missing
	1(2.13)



	Metastasis
	



	None
	21(44.68)



	Yes
	11(23.4)



	Not mentioned
	14(29.79)



	Missing
	1(2.13)



	Metastasis place
	



	Intracranial
	4(36.36)



	Spine
	1(9.09)



	Missing
	6(54.55)



	Histopathology
	



	Not done
	41(87.23)



	Done
	6(12.77)



	Results
	



	diffuse fibrillary astrocytoma transformed to anaplastic astrocytoma WHO grade 3
	1(20)



	ependymoma WHO grade 2
	1(20)



	gliosarcoma
	1(20)



	malignant tumor of glioblastoma/ no necrosis
	1(20)



	medulloblastoma
	1(20)





Discussion

This study included 47 children, most of them were males (55.32%) while females were (44.68%). This slight prevalence of males over females reflects the gender distribution of the population at risk, the same was found in a Kuwaiti study [13], where male slight preponderance was reported. In another study [14], where the male-to-female ratio was 1:3, indicated that the pediatric brain tumors were more prevalent in males than in females and other studies found that too [1,15,18].

In this study, the mean age at diagnosis was 8.59 years; this result is close to what was found in a Moroccan study [14], where the mean age at diagnosis reported was 9.3 years. While in Korea the mean age was 7.8 [15], and in Iranian study, it was 8.8 [1]. However, in the present study, the age at diagnosis had a peek at 11 years. Studies from the Central and Eastern provinces in Saudi Arabia reported a lower incidence of childhood primary CNS tumors than in Europe and Latin America [19].

Table 2. Characteristics of primary intracranial tumors among children by gender.

[image: ]

[image: ]

Figure 1. The age at diagnosis of children with primary intracranial tumors.

Saudi Cancer Registry 2007 [3] has reported that brain cancer accounted 11.3% of all childhood cancers and it is ranked as the second cause of childhood cancer after Leukemia.

Gurney et al. demonstrated that the most frequent brain tumor was astrocytoma; 52% of childhood brain tumors, followed by medulloblastoma; 21%, while ependymomas accounted for 9% and other gliomas rated to be 15% [20].

A study in Bahrain showed that astrocytomas were the most common tumor in children and accounted for 25% of malignant primary CNS tumors, while medulloblastoma was the second malignant primary tumor with accounted for 16.9% of all primary CNS [21].

In the present study, infratentorial was the most common (23.4%) and the least common was suprasellar (2.13%). In an Iranian study [1], it was showed that there is a preponderance of supratentorial tumors over infratentorial tumors, while this study found the opposite where infratentorial tumors (23.4%) were over supratentorial tumors (14.89%) in prevalence. This result reflects the variation in the distribution of brain tumors between population where a study from Syria [22] demonstrated that the most common tumor found in Syrian children was medulloblastoma (27.5%), followed by astrocytoma (25.8%) then craniopharyngioma (14.1%).

A study from Pakistan showed that astrocytoma was the most common tumor followed by medulloblastoma [23]. In a study from Mumbai [24], it was reported that 47.7% of tumors were supratentorial located while in the present study this location represented 14.89%.

In the present study, the majority of the individual did not have metastasis (44.68%) and the most common metastatic place was intracranial (36.36%). It was demonstrated that there is a sex predilection for specific tumor types and it was proved to be statistically significant [25]. The current study revealed that regarding the primary location of tumor there was no significant difference (P-value = 0.3) between male and female. However, infratentorial was most common in males (28%) than in females (19.05%), and supratentorial was most common in females (28.57%) than in males (4%).

Mehrazin and Yavari [1] reported that in their study there is a preponderance of males over females and this sex preponderance was related to a particular tumor type, where male predominance was observed in the craniopharyngioma, while medulloblastoma was with a male/female ratio of 2.1 and 1.9, respectively.

In the present study, there was no significant difference (P-value = 0.4) between males and females regarding metastasis. However, males tended to suffer metastasis than females; 30.77% and 15% for male and female metastasis rates. In the current study, the histopathology results did not differ significantly between males and females (P-value = 0.4). However, only five patients performed the histopathological examination, the results of these five patients showed a diffuse fibrillary astrocytoma which transformed to anaplastic astrocytoma, ependymoma, gliosarcoma, a malignant tumor of glioblastoma with no necrosis and medulloblastoma.

In a study by Mehrazin and Yavari [1], the most common histological diagnosis was medulloblastoma, ependymoma, astrocytoma, and craniopharyngioma which accounted for more than two thirds (76.2%) of all tumor brain admitted cases.

Conclusion

The present study revealed that pediatric brain tumor was more common in males than in females with a mean age at diagnosis 8.59 years, and the peak age at diagnosis was 11 years. Metastasis was less frequent with more prevalence in males (30.77%), and the most common place of metastasis was intracranial but there were no significant differences between male and female. Infratentorial tumor was over the supratentorial tumor and there was no significant difference between males and females regarding location but males tended to develop infratentorial tumor while females showed to have a supratentorial tumor.

Limitation of the study

The present study has a small sample size with some missing information about some cases.
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