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Introduction

Pediatric intracranial tumors are the second 
most common form of cancer in the pediat-
ric population (1). The incidence of pediatric 
brain tumors is about 2-5/100 000. Neu-
roepithelial tumors are the most common 
types of brain tumors in pediatric patients 
(2-4). About 50-60% of pediatric intracra-
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Objective – To analyze the clinical and histological characteristics, as 
well as to evaluate the results of surgical treatment of pediatric neu-
roepithelial tumors. Patients and methods – A retrospective study 
was conducted, including 40 pediatric patients surgically treated at 
the Clinic of Neurosurgery, University Clinical Hospital Tuzla in the 
period 2002-2012. During the study we formed groups and the analy-
sis was conducted by age, gender, clinical signs, histopathologic types 
and type of surgical treatment. The results are presented in tables and 
expressed by relative values. Results – Neuroepithlial tumors are more 
common in male patients. There was no statistically significant differ-
ence in distribution of neuroepithelial tumors (χ2=0.400; p=0.527) 
related to supratentorial and infratentorial localization. Infratentorial 
neuroepithelial tumors are most common at a younger age (F=6.516; 
p=0.015). Increased intracranial pressure and seizures are the most 
common initial presentation of neuroepithelial tumors (χ2=0.022; 
p=0.882). There was no statistically significant difference between 
types of surgical resection and localization of the tumor. Usually we 
performed total resection (χ2=0.246; p=0.620). There was a statisti-
cally significant difference in tumor grade regarding supratentorial and 
infratentorial localizations (p=0.013). Infratentorial tumors are higher 
grade (χ2=5.495; p=0.019). Conclusion – The most common initial 
presentations of neuroepithelial tumors are increased intracranial pres-
sure and seizures. Infratentorial tumors are higher grade. The most 
common initial treatment of neuroepithelial tumors is radical surgical 
resection.
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nial tumors are infratentorial (4). The most 
common histological types are: meduloblas-
tomas, pilocitic astrocytomas and malignant 
gliomas (2, 4).

Neuroepithelial tumors represent a large 
group of intracranial tumors, having differ-
ent histological and immunohistochemical 
characteristics, different grades and localiza-
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tions, and they occur in all age groups. Some 
histological forms and predominant localiza-
tions are more specific for pediatric patients 
as well as meduloblastomas, which are exclu-
sively localized in the posterior cranial fossa, 
and pilocitic astrocitomas, which are usually 
localized in the posterior cranial fossa and in 
the hypothalamic region (2-6). The clinical 
presentation of neuroepithelial tumors de-
pends on the location and could be specific 
for some types of tumors. The most common 
clinical signs of pediatric neuroepithelial tu-
mors are increased intracranial pressure, focal 
disturbances, seizures, personality changes, 
and cranial nerve palsy. Clinical signs of in-
fratentorial tumors include signs of increased 
intracranial pressure, vermian and hemicer-
ebellar syndromes (4). 

The aim of this research was to investigate 
the clinical and histological characteristics, as 
well as modalities of surgical treatment of pe-
diatric neurepithelial tumors. 

Patients and methods 

This article consists of a retrospective study 
including 40 pediatric patients surgically 
treated at the Clinic of Neurosurgery, Uni-
versity Clinical Hospital Tuzla in the pe-
riod from 2002 to 2012. During the study 
we formed groups according to age, gender, 
clinical signs, histopathologic types and type 
of surgical treatment. Of the total number of 
patients, there were 21 (52.5%) males and 19 
(47.5%) females. Mean age was 11.14±3.92 
(males) and 10.21±3.92 (females), respec-
tively (p=0.502).

All patients had histologically diagnosed 
intracranial neuroepithelial tumors. In this 
research we used the files of patients, results 
of histopathological analysis, and records of 
magnetic resonance and computed tomogra-
phy scans. The research was conducted with 
the approval of the ethics committee of the 
University Clinical Hospital Tuzla. The pa-

tients with additional brain lesions were ex-
cluded. 

Statistical analysis

The results are presented in tables. The results 
are expressed by relative values. We used the 
following methods of descriptive statistics: 
ANOVA comparisons, Chi-square test (χ2) 
and p-test. The level of statistical significance 
was p<0.05.

Results

In this study, we presented 22 patients with 
infratentorial, and 18 patients with supraten-
torial tumors.  The mean age of patients with 
supratentorial neuroepithelial tumors was 
12:50±3.5 years and the mean age of patients 
with infratentorial tumors was 10.70±4.30 
years. There was no statistical significant dif-
ference in the age of patients in relation to 
tumor localization. Also our research showed 
a higher incidence of pediatric neuroepithe-
lial tumors in males (52.5%) compared to fe-
males (47.5%). This incidence is slightly in-
creased in some histological forms of neuro-
epitehelial tumors such as meduloblastomas. 
Our research showed that infratentorial tu-
mors are more common in younger patients 
(F=6.516; p=0.015).

The most frequent clinical signs were in-
creased intracranial pressure in 28 or 70% 
and seizures in 9 or 22.5%. Focal neurologic 
signs (in 1 or 2.5%) and cranial nerve palsy 
(in 2 or 5.0%) were rare. There was no sta-
tistical significant difference in the clinical 
presentation between supratentorial and in-
fratentorial tumors (χ2=0.022; p=0.882).

The neurological signs of paediatric neu-
roepithelial tumors are presented in Table 1.

Among neurological signs the most fre-
quent were: cerebellar ataxia (35%), posi-
tive Romberg test (27.5%) and nistagmus 
(22.5%), without any difference between su-
pratentorial and infratentorial tumors. 

H. Bečulić et al. ■ Pediatric neuroepithelial tumors
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Neurological signs

Localization of tumors

Total c2 test pSupratentorial Infratentorial

n (%) n (%)

Hemiparesis
No 18 (100.0) 17 (77.3) 35 (87.5) 4.558 0.040

Yes - 5 (22.7) 5 (12.5)

Cranial nerve palsies
No 15 (83.3) 19 (86.4) 34 (85.0) 0.070 0.565

Yes 3 (16.7) 3 (13.6) 6 (15.0)

Visual disturbances
No 16 (88.9) 21 (95.5) 37 (92.5) 0.600 0.423

Yes 2 (11.1) 1 (4.5) 3 (7.5)

Neurological deficits
No 13 (72.2) 18 (81.8) 31 (77.5) 0.510 0.364

Yes 8 (44.4) 6 (27.3) 14 (35.0)

Nistagmus
No 15 (83.3) 16 (72.7) 31 (77.5) 0.623 0.341

Yes 3 (16.7) 6 (27.3) 9 (22.5)

Positive Romberg  sign
No 13 (72.2) 16 (72.7) 29 (72.5) 0.001 0.623

Yes 5 (27.8) 6 (27.3) 11 (27.5)

Ataxia
No 13 (72.2) 18 (81.8) 31 (77.5) 0.510 0.364

Yes 5 (27.8) 4 (18.2) 9 (22.5)

Endocrine disturbances
No 18 (100.0) 21 (95.5) 39 (97.5) 0.818 0.550

Yes - 1 (4.5) 1 (2.5)

Parinaud sign
No 18 (100.0) 21 (95.5) 39 (97.5) 0.818 0.550

Yes 0 (0.0) 1 (4.5) 1 (2.5)

Table 1 Neurological signs of pediatric neuroepithelial tumors

Localization of tumors Grade  1
(n)

Grade 2
(n)

Grade 3
(n)

Grade 4
(n)

Total
(n)

Supratentorial

Pilocitic astrocitomas 2 - 0 0 2

Gangliogliomas - 5 - - 5

Diffuse astrocitomas - 5 - - 5

Glioblastoma multiforme - - - 3 3

Ependimomas - 2 - - 2

Subependimal giant cell tumors 1 - - - 1

Total 3 12 - 3 18

Infratentorial

Pilocitic astrocitomas 3 - - - 3

Diffuse astrocitomas - 4 - - 4

Ependimom - 1 - - 1

Oligodendrogliomas - 2 - - 2

Meduloblastomas - - - 11 11

Anaplastic astrocitomas - - 1 - 1

Total 3 7 1 11 22

Table 2 Pathohistological diagnosis, localization and grade of neuroepithelial tumors
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The localization of neuroepithelial tu-
mors, according to  pathohistological diagno-
sis  and their grade, are presented in Table 2.

The most common types of neuroepithe-
lial tumors in the supratentorial compart-
ment (n=12) were grade 2 tumors, but in the 
infratentorial compartment (n=11) they were 
grade 4 tumors. Meduloblastoma was the 
most common type of grade 4 tumor. We reg-
istered only 3 cases with glioblastoma (grade 
4), all in the supratentorial compartment. 
The chi-square test showed a statistically sig-
nificant difference in grade and histological 
diagnosis (χ2=5.495; p=0.019). Patients with 
infratentorial tumors had histopathologic di-
agnosis with a poorer prognosis.  

The mean ages of patients in relation to 
tumor grade are presented in Table 3.

There is no statistical significant differ-
ence in the ages of patients in relation to tu-
mor grade (F=1.007; p=0.401).

Types of surgical resection in relation to 
the localization are shown in Table 4.

There is no statistically significant dif-
ference in type of resection in relation to 

the localization of the tumors (χ2=0.246; 
p=0.620). The most common type of surgi-
cal treatment was total resection. 

Discussion

Pediatric intracranial tumors are the second 
most common cancer in this population and 
account for about 20% of all tumors in child-
hood (5, 6). There is a nearly equal distribu-
tion between the supratentorial and infraten-
torial compartments. Supratentorial tumors 
are often seen in children younger than 2 
years, but supratentorial tumors are domi-
nant in 3-10 years period. The incidence is 
equalized after 10 years of age (5-7). The in-
cidence of pediatric neuroepithelial tumors 
is 2-5/100 000 children. Neuroepithelial 
tumors represent a large group of intracra-
nial tumors, different histological and im-
munohistochemical characteristics, different 
grades and localizations, which occur in all 
age groups (5, 6).  

Many articles indicate the clinical speci-
ficities of pediatric neuroepithelial tumors 
compared to other non-neurological diseases, 
making their identification easier (6-8). In 
our retrospective study we analyzed the clini-
cal and histological characteristics of pediat-
ric neuroepithelial tumors, as well as modali-
ties of surgical treatment. The precise statisti-
cal analysis showed that there was no signifi-
cant difference in tumor distribution by age 
groups. Other studies showed similar results 
(6-9). Infratentorial neuroepithelial tumors 
are most common in younger patients, which 
also correlates with the literature (9-11).

There is no statistical difference in initial 
presentation of neuroepithelial tumors in re-
lation to supra or infratentorial localizations. 
Increased intracranial pressure was the most 
common clinical manifestation. It was regis-
tered in 28 cases. The second most common 
clinical sign was seizure (9 cases), seen only 
in supratentorial tumors. Cranial nerve palsy 

Grade n Age (years; x–±SD

1 6 7.66±4.04

2 19 10.80±4.07

3 1 16.00

3 14 10.81±4.62

Total 40 10.70±4.30

Type of 
surgical 
resection

Localization
Total
n (%)Supratentorial

n (%)
Infratentorial
n (%)

Partial 5 (27.8) 3 (13.6) 8 (20.0)

Total 9 (50.0) 15 (68.2) 24 (60.0)

Biopsy 4 (22.2) 4 (18.2) 8 (20.0)

Total 18 (100.0) 22 (100.0) 40 (100.0)

Table 4 Types of surgical resection in relation to 
the localization

Table 3 Mean age of patients in relation to tumor 
grade

H. Bečulić et al. ■ Pediatric neuroepithelial tumors
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was registered in two cases, and focal neuro-
logical sign registered in one case.  These re-
sults correspond to those from the literature 
(9, 10). 

The most common neurological deficits 
were cerebellar ataxia and nistagmus, which 
is understandable since the majority of neu-
roepithelial tumors were located infratentori-
ally. There was no difference in compartmen-
tal distribution of neuroepithelial tumors 
in patients presenting with hemiparesis as 
a neurological deficit or in patients without 
any neurological deficit. Generally, the com-
partmental localization does not imply the 
initial and neurological presentation of tu-
mors. These results correspond to those from 
the literature (10-14). 

Concerning the level of malignancy and 
pathohistological form, grade 1 and grade 4 
were the most frequent. Low grade gliomas 
(grade 2) were the predominant forms of 
tumors in the supratentorial compartment 
(grade 2), while high grade gliomas (grade 4) 
were predominant in the infratentorial com-
partment, which is statistically significant. 
The two most common pathohistological 
forms of neurepithelial tumors were diffuse 
astrocytomas (grade 2) and medulloblasto-
mas (grade 4). There is no statistically differ-
ence in the age of patient in relation to tumor 
grade. These results are the same as in the lit-
erature (15-21).

Surgery is the main modality of treatment 
of neuroepithalial tumors. As adjuvant ther-
apy we could apply radiotherapy and hemo-
therapy (grade 2 to grade 4) (5-7). Radical 
surgical resection is the method of choice in 
surgical treatment of neuroepithelial tumors, 
regardless of its localization. In our sample, 
50% of supratentorial and 68% of infraten-
torial tumors were radically resected. Grade 
1 tumors have a good prognosis and radi-
cal surgical resection completely cured these 
tumors. Grade 2 tumors have infiltrative 
growth and cannot be completely resected. 

Overall survival with these tumors is 5 to 
10 years. High grade neuroepithelial tumors 
have poor prognosis with survival of up to 5 
years. Usually, high grade neuroepithelial tu-
mors cannot be completely resected (10-13).

This difference comes from the patho-
histological characteristics of neuroepitehl-
ial tumors, because radical surgical resec-
tion enables better results from adjuvant 
therapy (14-20). Other methods of surgical 
treatment included partial surgical resection 
and biopsy without a statistical difference 
regarding compartmental distribution. The 
most common postoperative complications 
include progression of neurological deficit, 
new neurological deficit, bleeding, infection 
and liquorrhoea. Postoperative morbidity 
in patients with intracranial neuroepithelial 
tumors is about 69% and mortality is about 
1% (19-21). 

Conclusion

The most common initial presentations of 
neuroepithelial tumors are increased intra-
cranial pressure and seizures. Infratentorial 
tumors are higher grade. The most common 
and most important modality of treatment 
of neuroepithelial tumors is radical surgical 
resection.
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