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Abstract
Purpose Retrospective analysis of clinical and epidemiological characteristics of central nervous system (CNS)tumors in 
Uyghur children from a single center in Xinjiang.
Methods Between January 2013 and December 2021, 243 children (0–17 years old) with a clear pathological type of CNS 
tumor are collected and analyzed for tumor size, grade, and category, as well as their relationship with the child’s gender, 
age, and region of origin according to the 2021 edition of the new WHO CNS tumor classification.
Outcome The 243 cases of CNS tumors in Uyghur children are predominantly from rural areas, with 144 cases (59.26%) of 
supratentorial tumors and 129 cases (53.09%) of low-grade tumors. With an overall male-to-female ratio of 1.43:1, a peak 
age of incidence of 6 to 8 years.
Concluding The present study is based on a 9-year analysis of pediatric CNS data from a single center, and the center is 
the largest tertiary hospital in Xinjiang with large numbers of admitted patients, which may reflect some extent the clinical 
characteristics and epidemiological features characteristics of pediatric CNS tumors in Uyghur in Xinjiang.
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CNS tumors are the second most common cancers in pediatric 
populations, and among pediatric solid tumors, CNS tumors 
are the most common and have the highest mortality rate of all 
pediatric tumors, with incidence rates as high as 20% [1–4]. 
As the diagnosis and treatment of CNS tumors in pediatric 
patients continue to develop and improve, improvements have 
also been made in the detection rate of CNS tumors in pedi-
atric patients [5]. The Uyghurs can be traced back to the third 
century B.C. and are part of the Turkic language family of the 
Altaic language family, mostly congregated in the north and 
northwest of China and south of Lake Baikal and between the 
Irtysh River and Lake Balkhash. The ancestors of the Uyghurs 
are thought by some to be related to the Hungarians, and Xin-
jiang, the main gathering place of the Uyghurs in China, is the 
home to 11,774,500 Uyghurs, representing more than half of 
the Uyghurs people in the world. However, there have been 
few analyses of pediatric CNS tumors in Uyghurs. For this 
reason, the present study is based on the most recent version 

of the WHO Classification of Tumors of the Central Nerv-
ous System (2021 edition), and the clinical data of Uyghur 
pediatric patients admitted to our neurosurgery department 
in the past 9 years are analyzed to supplement the clinical 
and epidemiological gaps of CNS tumors in Uyghur children.

Materials and methods

Date from 243 pediatric Uyghur (0–17 years old) with a 
confirmed diagnosis of CNS tumor admitted to the Depart-
ment of Neurosurgery at the First Affiliated Hospital of 
Xinjiang Medical University between January 2013 and 
December 2021 are counted, including the hospitalization 
number, name, gender, age, date of admission, location of 
residence, clinical symptoms, primary diagnosis, pathologi-
cal diagnosis, and imaging diagnosis. Pediatric patients are 
strictly checked for information to avoid duplication, and 
all receive treatment for tumor removal, the diagnosis of 
tumor tissue obtained is made by histopathology at the First 
Affiliated Hospital of Xinjiang Medical University, and all 
are confirmed to be CNS tumors by either light microscopic 
observation or (and) immunohistochemistry staining.
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Clinical manifestations

In 6 cases, there are no overt CNS tumor symptoms or 
tumors due to head trauma or physical exam. A total of 237 
cases are diagnosed as CNS tumors with clinical symptoms. 
Including 142 cases of headache, 113 cases of nausea and 
vomiting, 49 cases of loss of appetite, 44 cases of abnormal 
vision, 43 cases of disorders of limb movement disorder, 37 
cases of balance dysfunction, 36 cases of seizure, 22 cases of 
dizziness, 21 cases of developmental abnormalities, 13 cases 
of polydipsia and polyuria, 13 cases of fever, 8 cases of limb 
pain, 8 cases of somnolence, 8 cases of cognitive dysfunc-
tion, 3 cases of abnormal crying, 2 cases of coma, 2 cases of 
difficulty in micturition, and respiratory difficulty in 1 case.

Classification and gradation

The pathological diagnosis of 243 pediatric cases is 
classified and graded in conjunction with the latest ver-
sion of whom neurological classification criteria (2021 
version), the age distribution, sex distribution, gender 
characteristics, clinical manifestations, tumor sites, and 
pathological types of the pediatric patients are statistically 
analyzed. The tumor sites are divided into the supraten-
torial, infratentorial, and spinal canals. Supratentorial 
tumors are divided into the cerebral hemisphere, the sella 
region, three ventricles, the lateral ventricles, and others, 
the infratentorial tumors are divided into the cerebellum, 
the brainstem, the fourth ventricle, and others. The tumor 
grade is divided into low-grade and high-grade, with WHO 
grades I and II classified as low-grade tumors and grades 
III and IV classified as high-grade tumors.

Statistical methods

Data are processed and analyzed using descriptive statistics 
and count data are expressed as frequency and rate (%).

Outcome

Histopathological types and subtypes of tumors 
with the size distribution

Of the 243 tumors in this group, 144 are supratentorial, 
comprising 59.26%, 86 are infratentorial tumors, com-
prising 35.39%, and 13 are spinal canal tumors, compris-
ing 5.35%. Gliomas, glial neuronal tumors, and neuronal 
tumors account for the largest number with 107 cases 
(44.03%) in the type classification of pathologic tumor 
histology, followed by embryonal tumors in 49 cases 
(20.16%), tumors of the sellar tumors in 40 cases (16.46%), 
and mesenchymal non-membranous epithelial tumors in 
13 cases (5.35%). In 42 cases (17.28%) medulloblastoma is 
one of the top 5 tumor subtypes, ependymal tumors in 34 
cases (14.00%), craniopharyngioma in 30 cases (12.35%), 
pilocytic astrocytoma in 28 cases (11.52%), and pituitary 
tumors in 10 cases (4.12%) (Fig. 1, Table 1).

Gender and tumor age distribution

In our group, 142 (58.44%) of 243 CNS tumor cases are 
male and 101 (41.56%) are female. The sex ratio is 1.41:1. 
All patients are between 0 and 17 years old with a mean 
age of 8.81 years old. The age groups are divided into 0 

Fig. 1  Basic pathological 
classification of pediatric CNS 
tumors



911Child's Nervous System (2023) 39:909–914 

1 3

to 2 years group, 3 to 5 years group, 6–8 years group, 9 to 
11 years group, 12 to 14 years group, and 15 to 17 years 
group in 3-year intervals. Sex and age distribution statis-
tics of the pediatric population have shown that the tumors 
are predominantly found in pediatrics aged 6–8  years. 
Among them, male pediatrics are mainly distributed among 
6–8 years old and female pediatrics are mainly distributed 
among 12–14 years old (Fig. 2).

The Grade and age distribution of the tumors

Of the 243 CNS tumors in our group, low-grade is predomi-
nant, with 129 cases (53.09%), and high-grade has 114 cases 
(46.91%). With a ratio of 1.31:1 between the two groups. 
Based on statistics of tumor grade and the affected children's 
age show that the most affected patients are 6 to 8 years old 
and 15 to 17 years old in the lower grades and 3 to 5 years old 
in the upper grades (Fig. 3).

The region of origin and the year distribution 
of children with tumors

Our group of 243 CNS tumors includes 167 children of rural 
origin, constituting 68.72%, and 76 children of urban origin, 
constituting 31.28% of the population. With the exception of 
2019, there are more children from rural sources than from 
urban sources for the period from 2013 to 2021 (Table 2).

Discussion

35.9 cases per million children aged 0–15 years in Sweden, 
36.1 cases in Kumamoto Prefecture, Japan, 32.7 cases in 
Yorkshire, UK, 29.9 cases in 59 European cancer regis-
tries, and 47.1 cases in the US [6, 7], while according to 
CBTRUS statistics reporting Whites (6.36 per 100,000), 
Blacks (4.83 per 100,000), Asians (3.22 per 100,000), and 

Table 1  Pathology and location 
of CNS tumors in pediatric 
patients

The bold indicates that it is one of the 12 CNS tumor classifications, and those not in bold indicate that it is 
a pathological subtype

Tumor classification Supratentorial Infratentorial Spinal canal

Gliomas, glioneuronal tumors, and
neuronal tumors
Pilocytic astrocytoma 15 13 0
Glioblastoma 8 0 0
Oligodendroglioma 9 0 0
Astrocytoma 5 4 0
Ependymal tumors 12 21 1
Dysembryolastic neuroepithelial tumor 6 0 0
Others 11 2 0
Choroid plexus tumors 5 3 0
Embryonal tumors
CNS embryonal tumor 2 0 0
CNS neuroblastoma 0 0 2
Medulloblastomas 1 40 1
Atypical teratoid/rhabdoid tumor 3 0 0
Pineal tumors 2 0 0
Cranial and paraspinal nerve tumors 2 3 5
Meningiomas 2 0 0
Mesenchymal,non-meningothelial tumors 11 1 1
Melanocytic tumors 0 0 0
Hematolymphoid tumors 1 0 0
Germ cell tumors
Mature teratoma 1 0 2
Immature teratoma 1 0 0
Germinoma 4 0 0
Others 2 0 0
Tumors of the sellar region
Pituitary adenoma 10 0 0
Craniopharyngioma 30 0 0
Metastases to the CNS 1 0 0
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Asian Pacific Islanders (API) (3.48 per 100,000) [8]. We 
can see that there are some differences between differ-
ent regions and different ethnicities of pediatric tumors 
worldwide, despite the lower incidence of CNS tumors in 
Asian pediatrics, there are some studies that show little 
difference between the West and the East. The Uyghur 
people are ethnically close to Central Asia and the Middle 
East, and a study from Syria showed that the incidence of 
CNS tumors in Syrian pediatric does differ somewhat from 
that in Western and Far Eastern countries [7, 9]. This is a 
single-center study, and accurate incidence of CNS tumors 
in Uyghur pediatric patients is difficult to obtain, despite 
a large number of pediatric admission.

In this study, the ratio of male to female CNS tumors 
in pediatric patients in this study is 1.41:1, compared with 
1.31:1 in Kumamoto Prefecture, Japan, 1.49:1 in Uganda, 
1.4:1 in Pakistan, and 0.98:1 in the USA, which is close to 
that of Pakistan, a country located in Central Asia, with a 
higher number of male children than female children, but 

a higher proportion of female children than male children 
in the USA [7–10]. This may be due to some differences 
in the incidence of certain types of tumors between differ-
ent ethnic groups, for example, germ cell tumors are more 
prevalent in the East than in the West, and there are signifi-
cant differences between men and women in the incidence 
of ependymal tumors, embryonal tumors, germ cell tumors, 
and pituitary tumors, which are more prevalent in pediatric 
patients [7, 8]. Research has shown that CNS tumors in pedi-
atric patients can present at any age, with a peak incidence 
in the late preschool years, but some tumor subtypes, such as 
medulloblastoma, have a bimodal incidence [11–14], in this 
group of cases, male pediatric patients are predominantly 
distributed in the age group of 6 to 8 year age range, with 
a high incidence of the school-aged patient, while female 
pediatric patients are predominantly distributed in the age 
group of 12 to 14 years, with high age. Based on whom 
tumor grading criteria, the number of low-grade tumors is 
greater than the number of high-grade tumors in the 243 

Fig. 2  Gender and age distribu-
tion of pediatric patients with 
CNS tumors

Fig. 3  Grade and distribution 
of pediatric patients with CNS 
tumor
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Uyghur pediatric cases collected, the number of pediatric 
patients in each age group is also variable, with a ratio of 
1.31:1, and there is no clear pattern, among which the most 
affected children are 6–8 years old and 15–17 years old in 
the lower level, and the most affected pediatric patients are 
aged 3 to 5 years old in the upper tier, which may reflect 
characteristics of the age distribution of Uyghur children 
to some degree, this may be due to the polymorphism of 
tumor genes in children and prefer to entail site of tumors 
[4, 6, 15, 16]. In contrast, as the Chinese government pays 
greater attention to pediatric medicine, they tend to conduct 
annual routine medical examinations for school children, 
which greatly assists in the early detection and diagnosis of 
illnesses this also prevents some low-grade tumors in chil-
dren from progressing to high-grade tumors.

In our group, the top 5 tumor subtypes are medulloblas-
toma in 42 cases (17.28%), ependymal tumors in 34 cases 
(14.00%), craniopharyngioma in 30 cases (12.35%), pilo-
cytic astrocytoma in 28 cases (11.52%), and pituitary tumor 
in 10 cases (4.12%). Gliomas, medulloblastomas, ependy-
mal tumors, germ cell tumors, and craniopharyngiomas are 
prevalent in Western countries, and astrocytoma, germ cell 
tumors, craniopharyngiomas, medulloblastomas, ependymal 
tumors are prevalent in Kumamoto Prefecture, Japan, glio-
mas, and embryonal tumors are prevalent in Pakistan [6,  
7, 11, 17, 18]. This founding differs somewhat from data 
reported in Western countries and some Far Eastern nations. 
Specifically, pituitary tumors replaced germ cell tumors as 
one of the top 5 tumors with the highest prevalence, this 
may be because our hospital is located earlier in Xinjiang 
to perform endoscopic resection of pituitary tumors, which 
tends to be mature in terms of technology, and patients do 
not have to choose better medical units in mainland China, 
and patients from other cities in Xinjiang are more willing 
to visit our hospital, and therefore patients are more enriched 
as a result. Thus, geographic differences, ethnic differences, 
and local levels of medical technology levels may be the 
primary factors influencing the incidence of tumor types of 
CNS in pediatric patients.

According to recent reports, the predominant site of CNS 
tumors in pediatric patients is supratentorial, with the brain 
hemispheres and the saddle region being the most common 
sites [1, 10, 12], but some reports suggest that tumors in 
pediatric patients are more likely to be found inferiorly, with 
the fourth ventricle being the most common [8, 19]. There 
are 144 cases of supratentorial tumors in this group, of which 
59 cases occur in the sella, 50 in the cerebral hemispheres, 

18 cases in the lateral ventricles and the third ventricle, and 
17 cases in the remainder. 86 cases of infratentorial tumors, 
including 63 cases in the fourth ventricle, 17 cases in the 
cerebellar hemispheres, 3 cases in the brainstem, 3 cases in 
the others, and 13 cases of tumors in the spinal canal, in this 
group of cases, supratentorial tumors are more common than 
infratentorial tumors than vertebral canal: 11.08:6.62:1, with 
supratentorial tumors being more common. It is possible that 
differences in the region of origin, ethnicity, age group, and 
local medical resources of the included children may result 
in different sites of predilection of CNS tumors in pediatric 
patients [20].

Several studies have reported that headache, nausea 
and vomiting, seizures, and abnormal vision are the most 
common presenting symptoms of CNS tumors in children, 
which may be related to the fact that pediatric painful CNS 
tumors tend to arise in midline structures and cause symp-
toms of obstructive hydrocephalus as the tumor grows in 
size, whereas clinical symptoms in children often tend to 
begin with the headache. In general, patients with headaches 
lasting less than 6 months, unresponsive to medication, 
increasingly severe headaches, personality changes, or asso-
ciated with abnormal neurological examinations are consid-
ered to be at high risk for structural diseases [6, 8, 18, 21]. 
Most of our patients are from rural areas, so there are 167 
(68.72%) cases of rural background and 76 (31.28%) from 
an urban background, parents of rural patients often have 
low levels of education and economic hardship, parents of 
our children and local medical clinics should therefore have 
sufficient knowledge of patients’ clinical manifestations to 
make accurate judgments and select the treatment needed 
to avoid diagnostic errors and waste of medical resources 
that increase the burden on patients’ parents. Although the 
overall incidence of brain and other CNS tumors is 11.7% 
higher in urban areas compared with rural areas in the USA 
[8], there are more cases in rural areas than in urban cases 
in this group. However, as of 2019, the urban population is 
beginning to increase significantly, which may be related to 
the development of urbanization in China and the decrease 
in population in rural areas, on the other hand, the rapid 
development of pediatric neurosurgery in our hospital has 
resulted in more affluent urban families opting to visit our 
hospital instead of other medical facilities in mainland 
China. Due to the new coronavirus outbreak in 2020, our 
hospital is primarily responsible for treating children in 
rural areas, and as a result, there are significantly fewer  
cases of children in urban areas.

Table 2  Regional and year 
distribution of CNS tumors in 
the pediatric population

2013 2014 2015 2016 2017 2018 2019 2020 2021

City 4 2 6 5 4 9 18 8 20
Country 23 20 20 11 17 15 13 27 21
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Concluding

Despite the fact that our center is the largest comprehen-
sive tertiary care hospital in Xinjiang, we are looking for-
ward to multi-center, multi-disciplinary, and collaborative 
research with the greatest number of patients. Combin-
ing the geographical characteristics of Xinjiang and the 
demographic features of Uyghurs, to establish a reasonable 
diagnostic and treatment system and assessment criteria 
for tumors evaluation in Uyghur pediatric patients, and the 
improvement of epidemiological follow-up system is of 
great importance for improving the prognosis of pediatric 
CNS tumors in Uyghurs in China.
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