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Background: More than half of Central Nervous System tumors are benign; however, they can cause substantial 
morbidity. The classification of central nervous system is vital for their varied outcomes and management. The 
objective of this study is to provide the histopathological spectrum of central nervous system tumors in a central 
hospital in Nepal.

Methods:  The present study is a retrospective cross-sectional study conducted at Department of Pathology, 
Kathmandu Model Hospital, Kathmandu, Nepal from January 2010 to December 2017 of 162 cases of clinically 
diagnosed cases of central nervous system tumors. All patients were classified according to the World Health 
Organization classification of central nervous system tumors.  

Results: Nine of these162 patients did not have any tumor. The most common categories of tumors were astrocytic 
and oligodendroglial tumors (39.2%), meningiomas (21.5%), cranial and para spinal tumors (15%), tumors of 
sellar region including pituitary adenoma (4.5%), and metastatic tumors (3.2%). Glioblastoma(51.6%) and diffuse 
astrocytoma (21.6%) were the most common astrocytic and oligodendroglial tumors. The most common site of 
tumors in the brain was frontal (14.37%) followed by temporal (10.45%) region in the brain and dorsal region in 
spine.

Conclusions: This study gives the current scenario of the epidemiology and clinicohistopathological aspects of 
different brain tumors as encountered in a tertiary level hospital in Kathmandu.
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INTRODUCTION

The chance that a person will develop malignant tumor 
of the brain or spinal cord in his/her lifetime is less than 
1%.1-2 Brain tumors are the most common cancer and the 
leading cause of cancer related deaths in children less 
than 14 years.3

 Although more than half of these tumors are benign, 
they can cause substantial morbidity.4 Low grade tumors 
have been found to progress to high grade tumors 
overtime.5 The most common site for primary brain and 
CNS tumors is within meninges(37%). Most prevalent 
brain tumor types in children are pilocytic astrocytoma, 
malignant glioma, medulloblastoma, neuronal and 
mixed neuroglial tumors and ependymoma.6

The objective of our study is to provide descriptive 

epidemiology of the central nervous system tumor in a 
tertiary care hospital in central Nepal. 

METHODS

The present study is a retrospective cross-sectional 
study conducted at Department of Pathology, 
Kathmandu Model Hospital, Kathmandu, Nepal. Record 
of computerized histopathology laboratory reports were 
retrieved from the laboratory information from January 
2010 to December 2017. Ethical approval was granted 
by ethical committee of Public Health Concern Trust 
(PHECT)-Nepal. The cases in the study are both benign 
and malignant, belonging to both genders between 
the ages 1-80 years. The other CNS diseases including 
arteriovenous malformation, abscesses, cyst and 
reactive gliosis were excluded from the study.
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The diagnoses were made on histological examination 
of the processed tissue. The tissue was processed in 
automated tissue processor as per standard protocol.7 
The slides were stained with hematoxylin and eosin as 
per standard protocol.8

Finally, the slides were examined under microscope 
and histopathological findings were noted. All cases 
were confirmed applying WHO classification(2016).9 
However, we were not able to incorporate the 
immunohistochemistry and molecular markers in our 
study; as this was a retrospective study and over the 
years 2010 to 2017, immunohistochemistry was not a 
routine practice. The relative frequency of tumors, their 
site and distribution of age and sex were analyzed.

Data analysis was done using SPSS 20.0 and Microsoft 
Excel 2013 was used for the construction of graphs. 

RESULTS

The patients’ age ranged from 3years to 79 years. The 
mean age was 44.7 years. Most patients belonged to 5th 
decade of life followed by 3rd decade. 

CNS tumors in pediatric age group (≤14 years) were 
clinically diagnosed in 12 out of 162 patients (7.4%). 
Of these 12 patients, one patient diagnosed to have a 
GBM clinically was histopathologically proven to have 
tuberculosis. Of the remaining 11 cases, 4 (36.4%) children 
had Ependymoma. The other CNS tumor in children were 
choroid plexus papilloma, craniopharyngioma, dermoid, 
pineal germinoma, hemangiopericytoma, pituitary 
adenoma and a CP angle schwannoma. 

Figure 1. Age range of the patients.

Out of 162 cases, 69(43%) were females and 93(57%) 
were males. In the female population the most common 
CNS tumor was Meningioma (31.88%) followed by 
diffuse astrocytic and oligodendroglial tumors (30.43%) 
and cranial and paraspinal tumors (13.04%). WHO has 
classified Schwannomas and Neurofibromas in cerebello-
pontine angle and spine as cranial and paraspinal tumors. 

In the male population diffuse astrocytic and 
oligodendroglial tumors were the most common CNS 
tumors (43.01%) followd by cranial and paraspinal 
tumors(15.05%) and meningiomas (11.83%)
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Figure 2. CNS tumors in the female population.

Figure 3. CNS tumors in the male population.

162 patients clinically diagnosed as CNS tumors were 
studied histopathologically, of which one specimen 
yielded tuberculosis, two reactive gliosis and six had 
normal brain tissue. Hence in 153 patients with with 
CNS tumors, 148 cases had primary CNS tumor and 5 had 
metastatic tumor(3.38%). Adenocarcinoma was the most 
common metastatic tumor. 

Of all CNS tumors, 88% was of cranial origin and 12% 
were of spinal origin. The tumors were categorized 
as astrocytic and oligodendroglial tumor (39.86%), 
meningioma (21.56%), cranial and para spinal tumors 
(15.03%), mesenchymal-non meningothelial tumors 
(5.22%), metastatic tumors (3.38%), ependymal tumors 
(3.92%)tumors of sellar region (2.61%), pituitary gland 
tumors (1.96%), other astrocytic tumors (1.96%), 
neuronal and mixed neuronal glial ( 1.96%), embroyonal 
tumors (1.3%), choroid plexus tumor (0.65%) histiocytic 
tumors (1.3%), and choroid plexus tumor (0.65%)
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Astrocytic and oligodendroglial tumors, the commonest 
tumors, were seen in the 5th and 2nd decade of life. The 
most common subtype of astrocytic and oligodendroglial 
tumors was glioblastoma 50.8 % followed by diffuse 
astrocytoma (21.3%) and oligoastrocytoma (8.2%). 

Table1. Types of diffuse astrocytic and 
0ligodendroglial tumors

Diffuse astrocytic and 
Oligodendroglial tumors

No. of Cases (Percentage)

Diffuse astrocytoma 13 (21.3%)

Anaplastic astrocytoma 3 (4.9%)

Glioblastoma 31 (50.8%)

Oligodendroglioma 4 (6.6%)

Oligoastrocytoma 5 (8.2%)

Anaplastic 
Oligoastrocytoma

3 (4.9%)

Gliosarcoma 2 (3.3%)

Total 61

Meningiomas were the second most common tumors. 
Transtional meningioma was the commonest 
subgroup(45.5%) followed by meningothelial meningioma 
(21.2%). All meningiomas were WHO grade I except one 
which was WHO grade II. 
Table 2. Types of meningeal tumors.

Type of meningioma Number (percentage)

Transtional 15 (45.5%)

Microcystic 1 (3%)

Psammomatous 3 (9%)

Angiomatous 1 (3%)

Chordoid 1 (3%)

Fibroblastic 1 (3%)

Fibrous 1 (3%)

Lipomatous 1 (3%)

Lymphoplasmacyte rich 1 (3%)

Metaplastic 1 (3%)

Meningothelial 7 (21.2%)

Total 33

Of the total CNS tumors, 88% were in the brain and 12 % 
in the spine. The most common site of tumors in the 
brain was frontal (14.37%) followed by temporal (10.45%) 
region. Frontoparietal and temporoparietal tumors were 
the third most common sites in brain (both 9.15%). In the 
spine the most common site was the dorsal spine (9.8%) 
Of these spinal tumors, 8 (40%) were schwannomas and 
6 (30%) were neurofibromas.

DISCUSSION

In the present study, of all clinically diagnosed cases of 

CNS tumors, 9 did not have any evidence of tumor. Most 
patients in our study belonged to age group between 51-
60 years followed by 31-40 years. Many studies showed 
patients with CNS tumors between the age 31-50 years 
which was similar to our study.5, 10-12 Many studies showed 
that the incidence of CNS tumors was more in the male 
population than the female. In our study too, 57% of 
the patients were males and the rest females.10-15 The 
incidence of menigiomas is, however, more in females. 
In our study, the incidence of meningiomas was 31.88% 
in females and 11.83% in males. This finding has been 
highlighted in most studies including that of Ghangoria 
et al and Ahsan et al.5, 10

In our study, 88% of cases were of cranial origin and 
12% were of spinal origin. Hussain et al had 7.35% 
spinal tumors in his series with neurofibroma being the 
commonest.12 The most common spinal tumors in our 
series were schwannomas. Dorsal region was the most 
common site of CNS tumors in the spine. Masoodi et al 
also found dorsal region of spine as the commonest site 
in spine in their study.14

The most common site of tumors in the brain, in our study 
was frontal followed by temporal region.  Mondal et al 
and Masoodi  et al had frontal region as the commonest 
site of tumour in their studies.11,14  Ghangoria et al and 
Aryal et al had frontoparietal region as the commonest 
site.5

Of all histologically diagnosed cases of CNS tumors, 148 
were primary CNS tumors and 5 (3.38%) were metastatic 
tumors. In adults, in studies worldwide, metastatic 
tumors of  the brain are more common than primary 
brain tumors.1 An estimated 24-45% of all cancer patients 
in the United States have brain metastases.  16 Of all 
patients with brain metastasis, slightly less than 10% are 
diagnosed even before the primary cancer is diagnosed 
These brain tumors are diagnosed incidentally when 
patients are evaluated for headache with MR imaging.2 
In Nepal patients with brain metastasis are sometimes 
not given the option of surgical management due to its 
poor prognosis. So, despite being a common tumor, it 
was not found to be predominant in our study.

The most common histologically diagnosed tumor was 
diffuse astrocytic and oligodendroglaial tumors followed 
by meningioma. Similar results were seen in other studies 
where neuroepithelial tumors were the most common 
followed by meningioma.10-11,17-18 However Ghangoria S et 
al found meningiomas as the most common tumor.5 In 
the series by Mollah N et al, astrocytic tumors were the 
most common tumors followed by pituitary tumors, and 
meningiomas came third.15

Of all diffuse astrocytic and oligodendroglial tumors, 
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glioblastoma was the most common tumor followed 
by diffuse astrocytoma. Ahsan et al, Hashmi et al and 
Hussain et al also had glioblastoma as the most common 
type of glial tumors.10,12,19 WHO grade IV tumor was the 
most common type of astrocytic and oligodendroglial 
tumors in our study, whereas, Hashmi et al had more 
of grade II/III tumors.19 The second most common group 
of tumors were meningiomas in our study, and all but 
one were WHO grade I(96.9%). Ahsan et al had 84.3% 
grade I meningioma in their series.19 Low grade tumors, 
including low grade astrocytoma, oligodendroglioma and 
mixed tumors, have been found overtime to progress to 
high grade tumors.5 The greater incidence of high grade 
tumors in our series could be due to late presentation 
and ignorance of the clinical symptoms related to the 
CNS tumors, among the general public

Our study had a few limitations. Since it is a retrospective 
study, immunohistochemical and molecular studies could 
not be performed and it is a single institution study.

CONCLUSIONS

Histopathological diagnosis is necessary for the definitive 
diagnosis of tumors.  This study provides the current 
scenario of clinicohistopathological aspects of different 
CNS tumors in the Nepalese population. 
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